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Bech gram contains! 

Certisone Acetate. . i i: 15 mg. 

Neomycin Sulfate... . 5 mg. 
(copsivatemt to 3.8 mag. base) 


Available in 1 drachm tubes with 
applicator tip 
The Upjehe Compamy, Kalamesve, Michigan 


‘cortisone 


for inflammation, 
neomycin 
for infection: 


Neosone 
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Anatomy Pelvis 


and Hip Joint 


‘Ll Ovarian artery and vein 

2 Vena cava; lumbar lymph nodes 

3 Right common iliac artery 
and vein 

4 Iiolumbar ligament; branches 
of iliolumbar artery and vein 

5 Lumbosacral ligament; superior 
gluteal artery and vein 

6 Anterior sacroiliac ligament; 
internal iliac (hypogastric ) 
artery 

7 External iliac artery and vein 

8 Obturator artery and vein 

9 Inferior gluteal artery and vein 

10 Sacrospinous ligament; uterine 
artery and vein 

11 Sacrotuberous ligament; vaginal 
artery and vein 


12 Inguinal ligament; internal 
pudendal artery 


13 Lliofemoral ligament; branches 
of lateral femoral circumflex 
artery and vein 


14 Lacunar ligament 


15 Lateral femoral circumflex 
artery and vein 


16 Femoral artery and vein 

17 Perforating arteries and veins 
18 Deep femoral artery and vein 
19 Great saphenous vein 

20 Aorta; ilioinguinal nerve 

21 Lateral aortic lymph nodes 

22 Lumbar nerves 

23 Hypogastric sympathetic plexus 
24 Sympathetic trunk 


25 Lateral femoral cutaneous nerve 


26 Middle sacral artery and vein; 
lumbosacral trunk 


27 Sacral nerves 
28 Femoral nerve 


29 Lateral sacral artery and vein; 
anterior sacrococcy geal ligament 

30 Lunate articular cartilage; 
joint cavity 

31 Acetabular fat pad; 
ligamentum teres 

32 Interpubic fibrocartilage 

33 Superior pubic ligament 

34 Anterior branch of lateral 
femoral cutaneous nerve 

35 Obturator nerve 

36 Great sciatic nerve 


This is one of a series of paintings by Paul Peck, illustrating the anatomy of various organs and C Lederie) 


tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. 
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Many infections attack the pelvic organs, 


as well as the surrounding bony structures. 


Aureomycin 


CHLORTETRACYCLINE 


promptly controls susceptible infections 
involving the bladder, the reproductive organs, 
the blood and lymph vessels, the pelvic 
peritoneum, the pelvic bones and the hip joints. 
The frozen pelvis and the pelvic cripple 
are becoming things of the past and 


Aureomy cin bas often proved life-saving. 


LEDERLE LABORATORIES DIVISION 
AMERICAN COMPANY 
30 Rockefeller Plaza, New Work 20, N. >. 
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“Practically all that is known about the scalp and the scalp hair 
is reviewed briefly or thoroughly in this excellent volume.” 


—ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY 


Behrman’s 


THE SCALP 


IN HEALTH AND DISEASE 


The reviewers of Dr. Behrman’s book have been unanimous with 
their approval and praise—and have certainly justified the act 
of adding to the literature at a time when so many books appear 
to compete for the reader’s time. 


Your reading time will be profitably spent with THE SCALP IN 
HEALTH AND DISEASE because the entire field is covered from 
the most benign to the most malignant skin condition as it relates 
to the scalp. The material is well arranged—easily readable— 
and the illustrations are copious. 


More comments from the reviewers: 


“The author of this very welcome addition to | 


dermatologic literature is to be complimented 
in bringing together and organizing the vari- 


ous and sundry conditions to which the scalp | 


is subject.” 


“It is probably one of the best prepared | 


books that | have ever seen.” 


—A. M. J., M.D. in GP 


“Dr. Behrman writes on man’s biggest head- | 
ache—his scalp. Discussed are: embryology, 
anatomy, and physiology; normal scalp and | 
hair preparations; alopecia; the seborrheic dis- | 


| 
—N. Y. STATE JOURNAL OF MEDICINE | 


eases; various types of infections; scalp disor- 
ders of psychogenic origin; scalp involvement 
from skin diseases and from systemic diseases; 
new growths. There is a full appendix of scalp 
preparations. This book should be helpful for 
solving man’s greatest headache.” 


—PENNSYLVANIA MEDICAL JOURNAL 


"It is not an exaggeration to say that this 
book is ao product of which American derma- 
tology may well be proud. . . . It deserves the 
highest commendation to all members of the 
profession and will undoubtedly become the 
standard in this field.” 

—THE MILITARY SURGEON 


By HOWARD T. BEHRMAN, A.B., M.D., Assistant Clinical Professor 
of Dermatology, New York University Post-Graduate Medical School. 
566 pages — 312 illustrations — Price, $12.75 


Please send me: 


Name 


Address 


THE C. V. MOSBY COMPANY 
3207 Washington Bivd., St. Louis 3, Missouri 


Behrman’s THE SCALP IN HEALTH AND DISEASE—$12.75 
Enclosed find check. 


Charge my account. 


City 


State 


BNYA 12-53 
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THE NEED* 


“Antibacterial agents that are effective, 
inexpensive, and free from 
serious side reactions.” 


THE SEARCH’ 


} In a single study, 1,000 consecutive patients 
were treated with Gantrisin and observed daily. 
The average duration of therapy was 12.7 days. 


THE RESULT’ 


“1. Sulfisoxazole (Gantrisin) is a more practical 
antibacterial agent... where a large number of patients 
must be treated as outpatients, and where careful 
and frequent laboratory tests, necessary 
to prevent serious side reactions, are impractical.” 
“2. No serious side reactions of any type were observed.” 


Types of cases observed: 
Respiratory infections (36), 

Urinary infections (86), Meningitis (24), 
Rheumatic fever (14), Pre- and 

postoperative prophylaxis (504), + 
Prophylaxis for indwelling 

catheter (146), Infected burns (36), 
Abscesses (30), Diarrhea (16), 


Wound infections (14), Colluiitis (13),  GANTRISIN 
Tonsillitis Gangrene (11) “on 


INC * ROCHE PARK + NUTLEY 10 © N. J. 


cantaisin® BRAND OF SULFISOKAZOLE (3 4 DIMETHYL-S-SULFANILAMIDO ISOKAzZOLE) 


Miscellaneous infections (60) 


*Yow, E. M.. Am. Pract., 4.521 (Aug.) 1953 


HOFFMANN-LA ROCHE 


The Bulletin of The New York Academy of Medicine, Vol, 29, No. 12, December, 1953. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 


24, 1912. Subscription, Domestic and Foreign copies, $6.50, Single copies, 7Sc. 
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Early Recognition of Peripheral Vascular 
Disease is Frequently Limb Saving 


U.M.A. THERMOCOUPLE 


An accurate, rapid, direct reading instrument for 


taking surface and intramuscular temperatures 


is now available on an 
inexpensive rental plan 


$6.00 per month—Keep it or return it whenever you please. 
Rent it for 24 months and it belongs to you. 
No interest, service charge or red tape. 


Order it and we will deliver or ship it immediately to any part of the 
United States. 


Most sensitive instrument for the pur- 
pose. Simple to use—Direct readings. 
No calculations. 


Also valuable to accurately and rapidly 
determine the efficacy of vasodilating 
drugs. 


56 COOPER SQUARE 
New York 3, N. Y. 


Algonquin 4-0924 
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MOBILE MODEL 
ELECTROCARDIOGRAPH 


EDUCATIONAL 
CARDIOSCOPE 


OPERATING ROOM 
CARDIOSCOPE 


“SIMPLI-TROL” PORTABLE 
ELECTROCARDIOGRAPH 


“SIM PLI-SCRIBE” 
DIRECT WRITER 


RESEARCH MODEL MULTI-CHANNEL 
ELECTROCARDIOGRAPH 


AS ELECTROCARDIOGRAPHY DEVELOPED 


The first Cambridge Electrocardiographs 
were introduced over thirty-five years ago. 
From the beginning, these fine instru- 
ments consistently produced accurate 
Electrocardiograms. As the science of 
Electrocardiography has developed, 
CAMBRIDGE has been ready with new in- 
struments of greater scope to serve the 
ever increasing requirements of the Cardi- 
ologist. 

Two of the more recent instruments in 
the CAMBRIDGE line are the EDUCATIONAL 
CARDIOSCOPE and the OPERATING ROOM 
CARDIOSCOPE, The EDUCATIONAL CARDIO- 
score is an invaluable aid in teaching 
electrocardiography and auscultation by 
visual demonstration. It is believed that 
the use of this instrument will create a 
new era in the teaching of Cardiology. 


The OPERATING ROOM CARDIOSCOPE pro- 
vides continuous observation of the Elec- 
trocardiogram and heart rate during sur- 
gery and warns of approaching cardiac 
standstill. This instrument is a “must” 
for the modern operating room. 


The Doctor, Hospital or Institution se- 
lecting a CAMBRIDGE is assured of com- 
plete satisfaction . .. an instrument de- 
signed and built by precision instrument 
makers. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 
3744 Grand Central Terminal, New York 17, WN. Y. 
Cleveland 15,1720 Euclid Avenve 
Philadelphia 4,135 South 36th Street 
Chicago 12, 2490 West Madison Street 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 


CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 
PLETHYSMOGRAPHS, AMPLIFYING STETHOSCOPES, 
RESEARCH pH METERS, BLOOD PRESSURE RECORDERS, 
INSTRUMENTS FOR MEASURING RADIOACTIVITY, ETC. 
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PEE ELE LE EERE EE REL 


to prevent attacks in angina pectoris 


Nocturnal angina pectoris (as well as day-time 
attacks) responds gratifyingly to Peritrate. 
Investigators report that in patients on Peri- 
trate “insomnia due to pain was much reduced 
and they were able to enjoy reasonably good 
sleep.” Others had less palpitation during the 
night “and were able to sleep on the left side” 
which they had been unable to do prior to 
Peritrate.” When required, an extra 1-112 tab- 
lets taken on retiring brought “striking relief." 


Prophylactic Management 


Peritrate—a long-lasting coronary vasodilator 
—prevents rather than relieves attacks. The 
prophylactic action of each dose lasts 4 to 5 
hours. One to 2 tablets of Peritrate, taken 3 to 
4 times daily, can... 


1. reduce the number of attacks and 


2. reduce the severity of non-preventable 
attacks. 


Effective in 4 out of 5 Patients 


Fewer or less severe attacks occurred in 80% 
and 78.4% of patients,’* and in the majority 
the need for nitroglycerin was reduced. Clini- 
cal improvement has been verified by EKG 
findings and exercise tolerance may improve 
measurably.** 


Available in 10 mg. tablets in bottles of 100, 
500 and 5000. 


Literature and samples on request. 


1. Humphreys, P., et al.: Angiology 3:1 ( Feb.) 1952. 

2. Plotz, M.: New York State J. Med. 52:2012 ( Aug. 
15) 1952. 

3. Perlman, A.: Angiology 3:16 (Feb.) 1952. 


Peritrate @ 


TETRANITRATE 


(BRAND OF PENTAERYTHRITOL TETRANITRATE) 


WARNER-CHILCOTT 


NEW YORK 


CLINICAL EVALUATION 
FREQUENTLY FAVORS 


BUTAZOLIDIN’ 


(brand of phenylbutazone) 


In antiarthritic potency, BUTAZOLIDIN can be compared only with gold, 
ACTH and cortisone. In making a choice between these agents, the specific 
advantages of BUTAZOLIDIN merit consideration: 


@ Simple oral administration 
@ Potent and prompt antiarthritic effect 


@ Broad spectrum of action embracing many forms of arthritis 


ay, 


@ No development of tolerance requiring progressively increasing dosage 


@ No disturbance of normal hormonal balance 


@ Moderate in cost 


4 


As with any agent so potent as BUTAZOLIDIN, optimal therapeutic results 
with minimal risk of side reactions can only be obtained by clinical man- 
agement based on careful selection of patients, proper regulation of dos- 
age, and regular observation of each patient. 


Detailed Literature on Request. 


Butazouip1N® (brand of phenylbutazone) Tablets of 100 mg. 


Division of Geigy Company, Inc. 


GEIGY PHARMACEUTICALS ivy 220 Church Street, New York 13, N.Y. 
In Canada: Geigy (Canada) Limited, Montreal 
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NEW 


ERATRUM ALBUM, a species of Veratrum indigenous to 

southern Europe, yields the ester alkaloid ‘Provell Maleate.’ 
*Provell Maleate’ is many times more potent than the mixture of 
substances from which it is isolated. Its uniformity and purity permit 
better control of the hypertensive patient than is possible with 
mixtures of alkaloids. 

Hoobler* states that protoveratrine is superior to the alkaloids 
from | eratrum viride in that blood pressure can be reduced from six 
to eight hours daily without producing nausea, vomiting, or tolerance 
to the medication. The purity of the alkaloid allows for the accurate 
dosage 80 necessary to continuing good results, 

Careful adjustment of the dosage schedule to fit the need of each 
patient is mandatory. Overdosage may result in distressing, although 
usually not serious, symptoms. ‘Provell Maleate’ is a potent drug to 
be administered only under the close supervision of a physician. 

*Provell Maleate, 0.5 mg., is a able in cross-scored tablets (to 
facilitate careful individualization of dosage) in bottles of 100. Your 
pharmacist has it. Be sure to evaluate carefully this important hypo- 
tensive drug. Ask the Lilly representative . . . or write Eli Lilly and 
Company, Indianapolis 6, Indiana, U. S. A., for more complete 
pharmacologic and clinical data. 


*Annals of Internal Medicine, 37:465, 1952, 


PROVELL MALEATE 


(PROTOVERATRINE A AND B MALEATES, LILLY) 


lowers blood pressure 
consistently, safely 
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THE EPIDEMIOLOGY AND 
PATHOGENESIS OF POLIOMYELITIS* 


Dorotny M. HorstMannt 


Associate Professor of Preventive Medicine, Yale University School of Medicine, New Haven, Conn. 


iN approaching the problems of the prevention and con- 
trol of poliomyelitis, the epidemiology and pathogenesis 
if of the disease assume basic importance, and it is these 
aspects about which I shall speak tonight. Since they are 
esesesesesa both vast subjects I can only hope to cover certain recent 
developments which are of particular interest. 

As far as the epidemiology is concerned, the picture is ever a chang- 
ing one, both in the behavior of the disease and in the interpretations 
which investigators place upon it. Remarkable reversals of opinion 
have occurred in the past twenty years; these were summarized by Dr. 
Paul‘ at the recent 2nd International Poliomyelitis Congress as follows: 

“A disease originally regarded as being limited to infants is now no 
longer confined to infancy. A disease originally considered as mildly 
contagious is now regarded as very contagious—almost as much so as 
measles. A disease in which the clinical picture was originally thought 
to be limited to acute paralysis now is regarded as a disease in which 
only one in a hundred or more of those infected become paralyzed— 
and if the Lansing strain is involved, perhaps one in a thousand, From 
an endemic disease it has tended to become epidemic and is now a com- 
mon and periodic scourge, and incidentally, an item of great public 
interest.” 

It is generally agreed, today, that poliomyelitis is spread primarily 
by human association. But the situation is complicated in that there 
seem to be a number of conditioning factors which come into play. To 
begin with there is the problem of the seasonal incidence of the disease: 
no one has satisfactorily explained the curious concentration of cases 
which occurs in the summer and early fall. Two likely factors are: 1) 
enormously increased dissemination of the virus in the community at 


* From the Section of Preventive Medicine Yale University Schooi of Medicine, New Haven, Conn. 
Aided by a grant from the National Foundation for Infantile Paralysis, 

+t Presented by invitation at the Stated Meeting of The New York Academy of Medicine in the 
Symposium on Poliomyelitis: Its Control and Prevent‘on, April 2, 1953. Manuscript received 
May 1953 
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these times; and 2) markedly decreased resistance on the part of the 
host. The evidence to date, gathered from several types of studies, favors 
the former possibility. Thus Trask and Paul* and Melnick* by examining 
sewage from a certain area in New York City, monthly for six years, 
found that virus, presumably derived from the only known reservoir, 
man, could be isolated fairly regularly from sewage samples in the late 
summer and early fall but not during the rest of the year. Turner’s 
serological studies in Baltimore, cov ering a period of five years, show 
that antibodies to Type 2 poliomyelitis virus are not acquired uniformly 
throughout the year, but are acquired by children only during the 
summer time, 1.¢., exactly the same season at which clinical cases of 
poliomyelitis occur in this area. Thus it would seem that nbn 
facilitates the spread of poliomyelitis virus during the summer. The 
possibility exists that flies, which are known to harbor the virus in epi- 
demic areas, are important in disseminating it under certain circum- 
stances, but the exact relationship between infected flies and infected 
people has not been defined, and the reasons for the seasonal incidence 
of poliomyelitis remain remarkably obscure. 

Another obscure feature is the v variability of clinical manifestations 
of poliomyelitis infection, covering the range from completely in- 
apparent on the one hand, to fulminant paralysis and death on the other. 
What factors are involved here? Such things as dosage and strain must 
play a role, as well as host factors such as age, physiological state, undue 
exercise and trauma, etc. The ratio of inapparent infections to clinical 
cases is a basic concept in understanding the epidemiology of poliomye- 
litis. Dr. Paul and Dr. Trask referred to the situation as rather akin to 


an iceberg, in that a few infections are seen above the surface: these are 


the paralytic and nonparalytic ones; but a far greater number remain 
completely hidden, and these are the silent, inapparent infections. The 
ratio of apparent to inapparent is variously given as 1:8 to 1:100 or 
more; probably it varies not only with the virus type and strain, but 
with the epidemiological circumstances. Francis’ believes that the virus 
is not distributed widely and indiscriminately during epidemics, in this 
country at least. He points to the numerous studies in which a com- 
parison between the number of virus isolations from familial contacts 
of cases, from nonfamilial contacts, and from those with no known con- 
tact have been made. Invariably, the infection rate has been considerably 
higher in families in which a clinical case has occurred; in one study® 
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POLIOMYELITIS VIRUS NEUTRALIZATION IN TISSUE CULTURE 
TYPE | W-S STRAIN. 
Winston —Satem, N.C. 1948. 
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Fig. 1. Pre- and post-epidemic antibody response of normal children in different age 

groups to Type 1 poliomyelitis virus (epidemic strain). White columns indicate pre- 

epidemic results; black columns, post-epidemic, P1. indicates placental serum. (From 
Melnick and Ledinko,” Amer. J. Hyg. 58 :207-22, 1953. Reprinted by permission.) 


it was 75 per cent as compared to 18 per cent in non-contact families, 
and very low (1.6 per cent) in those families with no known contact. 
These results, however, may be interpreted as meaning that poliomyelitis 
is, in part at least, a “place” disease, and the high incidence of infection 
in certain families may be related to a common source of virus in the 
environment.’ To complete the picture, it would be helpful to have 
serological data on the various family groups to supplement the virus 
studies, since antibody tests are much more sensitive in detecting evi- 
dence of infection than are tests for virus. In any event, it is apparent 
that during an epidemic, virus is widespread in a community, even if 
it is more concentrated in some areas than others. Thus during the 1948 
outbreak in Winston-Salem, N. C., Melnick and Ledinko* have been able 
to show by serological means, that some 25 per cent of 250 children who 
remained apparently well throughout the summer, nevertheless became 
infected with and acquired antibodies to the Type 1 epidemic strain. 
Figure 1 compares the per cent in each age group which was positive for 
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CASE RATE 


SUBCLINICAL 
INFECTION RATE 


RATE PER THOUSAND 


CASE 
TYPE | SUBCLINICAL INFECTION RATE 


AGE IN YEARS 


Fig. 2. Comparison of age specific subclinical infection rates per 100, with age 
specific case rates per 1000, North Carolina, 1948 (From Melnick and Ledinko,* 
Amer, J, Hyg. 58:207-22, 1953. Reprinted by permission.) 


Type 1 neutralizing antibodies at the beginning of the epidemic, with 


the per cent positive several months later when the epidemic was over. 
A considerable shift from negative to positive occurred, particularly 
in the youngest age group. A similar shift but to a lesser degree, occurred 
from negative to positive for Type 2 antibodies, although Type 2 virus 
was not isolated during this epidemic. The antibodies to Type 3, how- 
ever, remained stationary, indicating that this type was not active in 
Winston-Salem during the summer of 1948. 

These data on inapparent infection rates in the different age groups 
add considerable information to the old problem of age in reference 
to susceptibility to paralytic infection, Sabin® and Burnet,"® and others, 
have maintained that the inapparent infection rate is higher in the infant 
than in the older child; or, conversely, the older child is more susceptible 
to paralysis than the younger one. Figure 2, from the above study by 
Melnick and Ledinko,* compares the age specific imfection rate as 
measured by antibody determinations, in terms of infections per 100 
population, with the age specific attack rate per 1000 population in the 
North Carolina 1948 epidemic. The inapparent infection rate was 
highest in the very youngest age group, six months to one year, and fell 
steadily thereafter. In contrast, the attack rate of the disease in this partic- 
ular epidemic, increased from the age of one to four, reached a peak in 
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the five to nine age group, and then gradually fell. Whether this is a di- 
rect effect of age or an indirect one, it is not possible to say. Conceivably, 
factors such as exposure, dosage, as well as physical exertion may enter 
the picture. This latter factor has been shown by Russell'’ in England, 
and by us in this country,”* to be related to the severity of the ultimate 
paralysis, i.e., continued physical activity and stress around the time of 
onset being associated with a higher incidence of paralysis. 

An impressive change which has occurred in the epidemiology of 
poliomyelitis is the shift in age incidence, so that in certain countries, 
notably Australia, the Scandinavian countries, and the United States, 
poliomyelitis is no longer an infantile disease, but one which has in- 
creasingly affected older children and young adults. A remarkable thing 
about the shift in age incidence is that it has not occurred everywhere: 
poliomyelitis is still an infantile disease in Cuba, in Panama, in Israel, 
three places where epidemics have occurred recently, as well as in certain 
countries like Egypt, where no epidemics occur in the native population, 
and only sporadic cases are seen each year. What has caused this change 
to occur in some parts of the world, and not in others? The explanation 
is not simple; but it has been suggested by a number of investigators 
that in part, the change is related to changes in our 20th Century way of 
life,—-to modern hygiene, to the changing character and composition 
of the population and curtailment in the size of families. Improved sani- 
tation and the high standards of living in our society seem to protect 
children from exposure to poliomyelitis virus early in life, postponing 
the eventual exposure rather than eliminating it. Thus the age at which 
the clinical attack occurs is ever increasing, and since, like other virus 
infections, poliomyelitis is more severe and carries a higher mortality 
in older age groups, it becomes a question as to whether the present state 
of affairs is wholly desirable. 

Results of serological surveys carried out in various eee of the 
world by Hammon et al.,’* by Paul, Melnick, and Riordan," and others, 
tend to support this hy pothesis. Thus in Egypt, where Dr. Paul con- 
ducted a study, it was found that the population acquires antibodies 
to all three types of poliomyelitis at a very early age.’® In Figure 3, the 
per cent in each age group possessing antibodies to Type 2 poliomyelitis 
virus is shown. For neutralizing antibodies, the curve indicates that after 
a loss of maternal antibodies in the first months of life, exposure and 
infection occur rapidly, and at fourteen months of age, 50 per cent of 
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Fig. 3. Antibody responses to Type 2 poliomyelitis virus in a normal population in 

Egypt. Graph illustrating the per cent of individuals in each age group possessing 

neutralizing and C-F antibodies, (From Goldblum and Melnick,” Journal of Experi- 
mental Medicine, 96 175-85, 1952. Reprinted by permission.) 


Egyptian children already have antibodies to Type 2 virus. Similar anti- 
body tests with the other 2 types of poliomyelitis virus indicate that by 
the age of three to four years 75-100 per cent have antibodies to all 3 
types. Egypt is a country in which living conditions are crowded, 
families are large, sanitation is primitive. No epidemics of poliomyelitis 
occur, presumably because, as has been pointed out by Sabin,"® by 
Gear,"* by Paul,’® and others, exposure at an early age is so great éhat the 
entire population is infected and already immune by the age of three 
to four years. In this process, a certain number of paralytic cases occur, 
all in the zero to four age group, but these are probably few compared to 
the number infected. This interpretation is supported by the observa- 
tions of Goldblum and Melnick'*® on the development of complement 


fixing antibodies to Type 2 poliomyelitis virus in this same population. 
The C-F antibody, unlike the neutralizing one, is transient and persists 
for only a few years. Unlike the neutralizing antibody it was not present 
in Egyptian babies at birth as a result of passive transfer from maternal 
blood, but appeared early in life and was in fact present in significant 
titer only in young children, those under five years of age (Fig. 3). 
This is confirmatory evidence that recent infections are confined to this 


915 
7 
100 i 
90 — 
| 
70 
60 F 
50 
<«——Serum 14 
30 ° 
20 
10 
Age oe 
7 
at 


THE BULLETIN 


NORTH ALASKAN ESKIMOS 


S 


\ 


9 


PER CENT POSITIVE 
8 


w 


<! 2 3 4 


5-9] 10-14 [5-19 60+ 


Fig. 4. Type 2 poliomyelitis neutralizing antibody pattern of North Alaskan Eskimos, 
by age groups. (From Paul, J. R. Trans, Assoc, Amer. Physns. 65:184-90, 1952. 
Reprinted by permission. ) 


young age group in this population. 

In complete contrast to the situation in Egypt is the one in Northern 
Alaska where Dr. Paul also carried out a similar serological study.” In 
two Eskimo villages, which were remote in location, the epidemiological 
situation is just the opposite to that in crowded Cairo, and here the anti- 
body patterns are also completely different: virtually none of the indi- 
viduals under twenty years of age were found to have Type 2 neutral- 
izing antibodies, while sera from almost all individuals over twenty were 
positive for this antibody (Fig. 4). This reflects the fact that the last 
recorded epidemic of poliomyelitis in the area occurred twenty years 
previously, in 1930. Apparently in this remote northern land, the infec- 
tion swept through the population in 1930, paralyzing a few and im- 
munizing many, and then died out; thus no one born since the 1930 
epidemic had acquired antibodies. Antibody studies on the prevalence 
of the other 2 types of poliomyelitis virus in the same population indi- 
cated that these had been present even earlier than Type 2, for only 
individuals thirty-five years of age and over had Type 1 antibodies, 
and only those forty-five and over had antibodies to Type 3. Apparently 
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Fig. 5. Comparison of Type 2 neutralizing antibody pattern with cumulative attack 
rate of poliomyelitis in two subtropical areas, (From data of Paul, Melnick, and 
Riordan.) 


neither of these types had reappeared since their visitations in the early 
part of the century. 

Although the Lansing Type 2 is only one of the 3 types, and never 
has been known to cause an epidemic, it has turned out that Lansing 
virus is widespread in the world, and Type 2 antibodies are a good 
index of immunity to poliomyelitis in general in a given population, 
for the age at which Lansing antibodies are acquired parallels the age 
at which clinical poliomyelitis appears in most populations studied. 
Figure 5 compares the age at which Type 2 antibodies appear with the 
curve for the cumulative per cent of cases indicating the age at which 
clinical poliomyelitis appears, in two different populations. Thus in 
Cairo, where antibodies appear very early, so does the clinical disease. 
On the other hand in Miami, Florida which happens to be in the same 
geographical latitude as Cairo, Lansing antibodies appear much more 
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slowly, and not until five to nine years of age have 50 per cent of the 
children acquired them. Correspondingly, the age at which clinical 
poliomyelitis develops is also older than in Cairo children; only 14 
per cent of the total cases occur in the zero to two year olds (for Cairo 
it is gt per cent) and only 70 per cent under the age of fifteen. 

These data in terms of the changing age distribution of poliomyelitis 
in certain parts of the world, support the hypothesis mentioned earlier, 
namely that in populations living under primitive sanitary conditions 
where exposure to poliomyelitis virus occurs early in life, infection and 
antibodies appear at an early age, and consequently the disease remains 
endemic, in the form of old fashioned “infantile paralysis.” In contrast, 
in populations with high standards of living, in which the infants and 
young children are protected from exposure to poliomyelitis virus, in- 
fection is delayed, antibodies appear slowly, epidemics occur when virus 
is introduced into a community with a large number of susceptibles, 
and the age at which the clinical disease develops is ever greater. That 
the difference in two such populations as Cairo and Miami is related 
to socio-economic conditions—primitive standards of sanitation and 
crowding—is brought out by studies by Hammon et al."* and by Melnick 
and Ledinko,”” which show that different patterns can be found within 
the same city, by comparing the results with upper and lower socio- 
economic groups. 

Now having merely touched on a few of the problems of the epi- 
demiology of poliomyelitis, I shall leave this subject, and turn to a con- 
sideration of the pathogenesis of the disease. As with many other aspects 
of poliomyelitis, the pendulum of opinion of investigators has swung 
back and forth from one extreme to another in the last fifty years. The 
issue has been whether poliomyelitis is a strictly neurotropic agent, or 
whether there is a primary non-neural development, and possibly a blood 
phase. The earliest workers, Wickman and others, believed that polio- 
myelitis had a “systemic,” “general,” extra-nervous stage preceding inva- 
sion of the CNS by some days. In 1912, Peabody, Draper and Dochez,*" 
and in 1917 Draper alone,** emphasized this concept and pointed to the 
biphasic course of the clinical disease as evidence: the first or sys- 
temic phase being associated with non-specific symptoms,—fever, sore 
throat, gastrointestinal symptoms; then a period of remission, which 
marks the end of the disease in most cases, but is followed in some by 
the second or central nervous system phase, in which neurological signs 


| 


Poliomyelitis Symposium 


Fever Paralysis 


Gast. Intest. cerebral type 
Tonsillitis “encaphalitic) 
Upper Resp Remission 

Lower Motor Neurone 
Ten. Malaise oF Bulbo Spinel 


(usual type) 


Profound Stupor. 
Systemic Phase ‘>— Non-paralyzed 
hump (abortive) System Phase 
Dromedary - straggling — 
Sudden Onset 


50-80% 
of the total incidence of 
the disease ends here. 


Fig. 6. Draper's analysis of the “dromedary” or biphasic course in human poliomye- 
litis in terms of a systemic Ist phase and a CNS 2nd phase. (From Draper,” Acute 
Poliomyelitis. Philadelphia, Blakiston, 1917. Reprinted by permission.) 


appear (Fig. 6). This interpretation of the pathogenesis of poliomyelitis 
was not seriously challenged until the 1930’s, when Flexner,” and 
Faber,** and others developed the thesis that the virus of poliomyelitis 
is strictly neurotropic, and in the human infection it travels along the 
neural pathw ay of the olfactory tract to reach the CNS. However, this 
concept was short-lived. The nasal portal of entry as the sole neural 
pathway was discarded in the late 1930’s with the demonstration by 
Sabin and Ward* that in the human disease neither lesions nor virus 
could be demonstrated in the olfactory apparatus, whereas Sabin and 
Olitsky*® had shown that there are characteristic lesions in the olfactory 
bulbs in monkeys infected by the instillation of virus into the nostrils. 
Furthermore, the detection of virus in the stools by Harmon,” by Trask, 
Vignec and Paul,** and others, the finding of virus in various parts of 
the intestinal tract by Sabin and Ward,” and Kessel et al.,””—these obser- 
vations caused a reorientation in thinking about the pathogenesis of 
poliomyelitis, and the possibility of extraneural multiplication of the 
virus, in the wall of the intestinal tract, for instance, loomed large. Subse- 
quently, the growth of virus in vitro by Enders, Weller and Robbins,*° 
and others,—in skin, muscle, testis, and other non-neural tissues, again 
cast doubt on the strict neurotropism of poliomyelitis virus. 
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Fig. 7. Viremia during the incubation a in a cynomolgus monkey paralyzed 


after ingestion of poliomyelitis virus. 


The question as to whether or not viremia occurs entered into the 
problem of the pathogenesis of the disease from the beginning. Draper 
and others believed as early as 1917 that the virus was in the blood 
during the systemic infection phase, and only when it penetrated the 
“blood-brain barrier” did disease of the CNS occur. A difficulty was 
encountered, however, in that the search for virus in the blood of 
patients during the years 1909 to 1914 yielded only negative results. 
It was not until some years later, in 1943, when a single isolation of 
poliomyelitis virus from the blood of a child with abortive poliomyelitis 
was made by Drs. Ward, Melnick and myself.** At the time, we thought 
it a rare occurrence and of no significance in the pathogenesis of the 
disease. However, when it was shown subsequently by Hammon and 
Roberts® and Steigman and Sabin™ that antibodies are already present 
at the time of onset of CNS signs, it seemed likely that if viremia occurs 
in the human infection, it does so early, in the incubation period or minor 
illness phase. In other words, the negative results with human blood 
may have been due to the fact that the search had been made too late 
in the course of infection. The problem was therefore first attacked 
experimentally in cynomolgus monkeys and chimpanzees following in- 
fection by a natural route, i.e., orally. It had been established by von 
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Fig. 8. Heterologous challenge of 4 chimpanzees which had been infected orally 
with Type 2 poliomyelitis virus 2 months earlier. Karin and Ingrid had also had 
viremia with their earlier Type 2 infection. 


Magnus and Melnick* that antibodies develop rapidly after oral infec- 
tion of monkeys; as in the human disease, they were already found in 
high titer at the onset of paralysis, which suggested an early phase of 
viral multiplication outside of the CNS. In a series of experiments in our 
laboratory, animals were fed virus on one occasion only; beginning 
twenty-four hours later they were bled daily for five to fifteen days, 
and the blood specimens were subsequently tested for the presence of 
poliomyelitis virus. 

In the first experiments with cynomolgus monkeys, it was found 
that with both Type 2 (Y-SK strain) and Type 1 (Egypt strain), 
viremia appeared with some regularity—usually between the fourth and 
eighth days after virus ingestion. This was as long as six days before the 
appearance of paralysis in some of the monkeys.” Figure 7 shows the 
results in one animal which was fed virus and developed fever and neu- 
rological signs ten days later. Beginning on the fifth day and continuing 
through the eighth day, virus was detected in its blood in titers of 107 
and 10%. No significant difference in titer was noted when whole blood, 
serum, and plasma concentrations were compared, but no virus was 
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“Minor Illness” Date 
Date Onset Specimens Antibodies 
Name / Symptoms Collected Throat Rectal Blood In Blood 


Barbara W. 10 June20,1952 June 23, 1952 + 
Wanda W. + 
David W. 3 


Results of Virus Tests 


Bessie W. 2 Asymptomatic 
Neal A. 10 Mos. June 14 
Cathy S. Asymptomatic July 7 


Don S. June 19 June 21 


+++ +++ 4+ 


John K. 30 


Melvin W. Asymptomatic July 11 


Dennis J. 11 Mos. June 2 June 20 
Kenneth A. 21 


Galen O. Asymptomatic July 3 


Barbara R. June 14 June 27 


! 


+++++ 


Gregg H. July 4 July 11 


Charles W. Asymptomatic 


+ 
| 


Fig. 9. The isolation of Type 1 poliomyelitis virus from contacts of cases in an epidemic 
in Ohio, 1952. 


found in the washed red cell fraction. On the ninth day, viremia dis- 
appeared, and antibodies were present. Similar results in terms of viremia 
and the development of antibodies were obtained when virus was intro- 
duced into the skin of cynomolgus monkeys. 

In chimpanzees fed the Y-SK strain, viremia was shown in three of 


four animals, four to six days after virus ingestion, and all four developed 
antibodies, As usual with chimpanzees, none developed paralysis or any 
other signs of disease. The same four animals, as shown in Figure 8, 
when fed a heterologous type, Type 1, Egypt strain, two months after 
their first virus exposure, again developed viremia on the third to sixth 
days, and in one it was present twenty-four hours after virus ingestion. 
Again all four developed antibodies early in the course of infection, be- 
tween the eighth and twelfth days. These results are in agreement with 
those of Bodian, who has also detected viremia and early antibody 
formation in orally infected monkeys and chimpanzees. 
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Fig. 10. Diagram of a family outbreak of poliomyelitis in which three cases of the 
minor illness occurred. Shaded areas indicate period of fever. S. 'T., sore throat; head., 
headache; vom., vomiting. 4+ refers to results of tests for virus in blood (B1), rectal 
swabs (R), and throat swabs (T). (From Horstmann and McCollum,” Proc. Soc. exp. 

Biol. Med, 82;:434-37, 1953. Reprinted by permission.) 


With these experimental results as a background, the problem of 
viremia in human poliomyelitis was reinvestigated. Dr. Robert McCol- 
lum, of the Section of Preventive Medicine, Yale University, collabor- 
ated in this phase of the work. Efforts were concentrated on obtaining 
blood from contacts of cases, whe might be in the incubation period, 
and from children with the minor illness syndrome in the midst of an 
epidemic, To achieve this, blood specimens, rectal swabs, and throat 
swabs were collected from some 130 such individuals during an epidemic 
in Ohio, in June and July, 1952. These were subsequently tested for the 
presence of poliomyelitis virus, and Figure g shows the results with 
fifteen individuals from whom Type 1 virus has been isolated to date from 
the throat and or rectal swabs. Some had symptoms suggestive of the 
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minor illness, while others remained asymptomatic. Five of the fifteen 
were found to have virus in the blood, whereas ten of the blood specimens 
were negative, but six of the negative specimens already had antibodies 
to Type 1 poliomyelitis virus. Four of the positive results were obtained 
with blood specimens from four children in the same family, the W 
family, which was seen during an outbreak of minor illnesses which 
affected three of the four children.** The three older children, aged ten, 
four, and three, had slight fever, headache, sore throat, anorexia, and 
vomiting in various combinations. Type 1 poliomyelitis virus was iso- 
lated from the blood, throat and rectal swabs of all four children, from 
the asymptomatic child as well as from the three with symptoms (Fig. 
10). The fifth child from whose blood, throat swab, and rectal swab, 
virus was isolated was a ten month old infant who was asymptomatic 
on June 21, at the time that the specimens were collected, although he 
had had a “cold,” consisting of cough and rhinitis for the previous week. 
Three days after the specimen was taken, he developed fever, drowsi- 
ness, and some vomiting. These continued for three days and on June 
27 he was admitted to the hospital. The physical examination on admis- 
sion was essentially negative, but the spinal fluid contained 22 cells (60 
per cent lymphocytes) and a diagnosis of mild non-paralytic poliomye- 
litis was made. On discharge July 10, the only positive finding was slight 
tightness of the neck and back muscles. 

Viremia has thus been demonstrated to occur in human as well as 
experimental poliomyelitis. It has not been found at the time of CNS 
signs and symptoms, but early in the course of infection, i.e., either 
during the prodromal period, with the minor illness, or during inap- 
parent infection, presumably a few days after exposure. One of the 
children whose blood contained virus went on to develop signs of the 
major illness, mild non-paralytic in type. In recent similar experiments, 
Bodian and Paffenbarger® also have isolated virus from the blood of 
three children with symptoms of the minor illness. As in the experi- 
mental infection, they found that the presence of viremia was associated 
with a rapid and early rise in specific antibodies. 

Turning now to a discussion of the implications of viremia in terms 
of the pathogenesis of poliomyelitis: The significance of the presence of 
virus in the blood is not entirely clear. That it occurs regularly in 
experimental infections seems definite, and it has also been shown to 
occur in two clinical types of the human disease, as well as in the 
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asymptomatic human infection. But is viremia an essential feature of 
the chain of events leading to invasion of the CNS? The answer hinges 
on the problem of the source of virus in the blood stream, and on this 
point no conclusive data are available. The following possibilities might 
be considered: Virus enters through the oropharynx, rapidly makes its 
way along peripheral nerves to the regional ganglia, where it multiplies, 
and is “excreted” into the blood, more or less incidentally. In some 
instances infection stops here; in others, however, the virus continues its 
neural excursion into the CNS, where further multiplication and spread 
follow, eventually resulting in the typical clinical picture of paralytic 
(or non-paralytic) poliomyelitis. This interpretation, a strictly neuro- 
tropic one, is held by Faber and his colleagues** who have presented 
considerable evidence drawn from animal experiments to support it. 
Their experiments in orally infected cynomolgus monkeys have shown 
that lesions appear in the gasserian, nodose, and superior cervical sym- 
pathetic ganglia on the second day after ingestion of virus, and virus 
multiplication reaches detectable levels on the third day in these ganglia. 
They conclude that viremia is secondary to multiplication in peripheral 
ganglia. 

In criticism of this interpretation, several points may be raised. First: 
Although early multiplication of virus in ganglia has been shown, the 
absence of such multiplication in other tissues, e.g., intestinal mucosa, 
lymph nodes, spleen, etc., has not been shown. It is entirely possible that 
active multiplication is in fact going on elsewhere at the same time 
though no histological alterations are observed. Second: The pattern of 
involvement of ganglia in orally infected cynomolgus monkeys is not 
identical with that in human infection. In fact, the findings of Bodian 
and Howe," *' using human autopsy material, failed to show a con- 
sistent pattern at all which would suggest-a definite neural pathway. 
Third: There is evidence that intact neural connections are not essential 
for the spread of poliomyelitis virus to the CNS. German and Trask” 
have shown that poliomyelitis can result in animals inoculated cutaneous- 
ly into a completely denervated limb. Also, inoculation of virus directly 
into the lumbar cord in animals with complete cord transection at the 
thoracic level, has produced paralysis above the transection in some ani- 
mals in Howe and Bodian’s series.*”: ** 

Another interpretation of the pathogenesis of poliomyelitis involves 
primary extraneural multiplication of the virus, and assigns viremia a 
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Fig. 11. Diagram illustrating the clinical course of the “childhood type” of polio- 

myelitis. The first phase corresponds to the “minor illness” syndrome, the second to 

the “major illness.” (From Horstmann, D. M., Amer. J. Med. 6:592-605, 1949. Re- 
printed by permission. ) 


major role in CNS invasion. According to this interpretation, virus 
enters the body by way of the oropharynx; the fact that it has been 
demonstrated in the blood twenty-four hours after ingestion suggests 
that it may be absorbed directly or by way of lymphatics, and is then 
distributed to susceptible cells in various peripheral tissues, such as the 
intestinal mucosa, lymph nodes, spleen, etc., where it multiplies. In a 
few days, then, it is discharged into the blood where it circulates for 
several days in considerable quantities, disappearing when antibodies 
appear. Through the blood it reaches the CNS. According to Bodian,” 
there is thus a primary visceral phase, second, a vascular phase, and 
thirdly, a neural phase. The experimental evidence to support this hypo- 
thesis consists of first, the demonstration that viremia during the incuba- 
tion period is a regular feature of infection in certain primates after oral 
and cutaneous introduction of Type 1 and Type 2 virus. Furthermore, 
viremia has been detected in the human infection, with the minor illness, 
in the asymptomatic infection, and in the incubation period of the non- 
paralytic disease. Secondly, Bodian® has shown that paralysis after feed- 
ing of virus can be prevented in cynomolgus monkeys by passive im- 
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munization with gamma globulin; he found that small amounts of cir- 
culating antibody were sufficient to protect against CNS invasion, pre- 
sumably by eliminating the viremia. Thirdly, the fact that viremia has 
always been associated with the early appearance of antibodies suggests 
that the two are related; conceivably the source of virus in the blood is 
multiplication in those same tissues which produce antibodies; that this 
is not likely to be nervous tissue is indicated by the observations of 
Sabin and Olitsky,* Morgan,** and by von Magnus,** that in animals 
inoculated intracerebrally in which presumably multiplication is occur- 
ring only in nervous tissue, antibody production is much delayed. 

Relating this interpretation to certain events in the human disease: 
Figure 11 shows diagrammatically the typical biphasic “childhood” type 
of clinical poliomyelitis, with a non-specific first phase or “minor illness,” 
and a second phase or “major illness,” with neurological signs. The hypo- 
thetical course of events might be as follows: a few days after exposure, 
virus has multiplied in certain peripheral tissues such as the intestinal mu- 
cosa, lymph nodes, etc., and can be found in the feces, throat and blood. 
This period may be asymptomatic, or it may be associated with the non- 
specific clinical picture of the minor illness. If the infection is to be 
prevented by means of passive immunization with gamma globulin, the 
gamma globulin must be given early, before the time of the minor illness 
and the appearance of viremia. As virus circulates in the blood, it 
reaches the CNS where it may—or may not—gain a foothold. If it does 
not, the disease is over; if it does, multiplication and spread may occur, 
and CNS signs and symptoms develop several days later as the second 
phase appears. In the meantime, in either case, antibody production has 
been stimulated, and by the time antibodies reach a detectable level, 
viremia disappears. This corresponds in time to the onset of the second 
phase, if it occurs, and the development of CNS signs; if the disease was 
over with recovery from the minor illness, the patient is now well. 

This explanation of the pathogenesis of the human disease is offered 
as an hypothesis to be proved or disproved. At the present time, no 
conclusive data are available, and probably not until experiments are 
carried out which demonstrate the early presence or absence of virus 
in certain non-neural as well as neural tissues after various routes of 
inoculation can the problem be solved. Thus, while we have some new 
ideas—as well as revived old ones—about the pathogenesis of poliomye- 
litis, the ultimate answers are proving elusive. 
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PASSIVE IMMUNIZATION AGAINST 
POLIOMYELITIS WITH ESPECIAL 
CONSIDERATION OF THE 
EFFECTIVENESS OF GAMMA GLOBULIN* 


W. McD. Hammon 


Professor and Head of Department of Epidemiology and Microbiology 
Graduate School of Public Health, University of Pittsburgh 


o ATreMPr will be made to recapitulate previously pub- 
lished data,'* but we will try to extend the previous 
observations. Certain aspects that bear particularly on 
the practice of passive prophylaxis will be stressed. 

Rocasesasesee It should be recalled that in our studies all injections 

were given to volunteers, half receiving gamma globulin and half gelatin, 


by a method of random distribution. Among these children a small num- 
ber eventually developed poliomyelitis, through normal epidemic 
exposure. No one, including the members of the research team, knew 
which type of inoculum any patient had received until after the com- 
pletion of a 60-day follow-up period and a final muscle examination. 


Only after a final decision had been reached by all examiners, regarding 
diagnosis and the presence and degree of paralysis, was the code data 
regarding type of injection made available. Only paralytic cases are 
considered in these comparative analyses. All cases that were reported 
or which could be discovered among either injected or non-injected 


children of the same age group were examined and followed in an iden- 
tical manner, by physician and physical therapist members of the team. 
We previously described a method of grading the paralytic involve- 
ment of patients on a basis of the findings in their sixty day muscle 
examinations. Grade 1 represented complete recovery from paralysis 
and Grade 2A recovery to the extent that no muscle was rated below 
“good” on a scale of “normal,” “good,” “fair,” “poor,” “trace,” “zero.” 
An additional method of describing paralytic involvement has been 
added for the final analysis. This we call scoring and represents an 
. Presented by invitation at the Stated Meeting of The New York Academy of Medicine in the 
Sern on Poliomyelitis: Its Control and Prevention, April 2, 1953. Manuscript received 


ay 1953 
Aided by a grant from The National Foundation for Infantile Paralysis. 


930 


Poliomyelitis Symposium 931 


attempt to classify each patient by the total bulk of effective muscle 
lost. Each muscle or muscle group tested was assigned a factor based 
on an estimate of its proportionate bulk. These factors ranged from 
0.25 for the smallest muscles to 4 for the quadriceps femoris. This factor 
was multiplied by a numerical representation of the degree of paralytic 
involvement, o for normal and ranging to 5 for no power or zero 
strength. Thus, a gastrocnemius, bulk factor of 3 with a “poor” strength 
rate of 4 would receive a score of 3x4 or 12. The scores of all muscles 
and groups tested are added to give the patient’s score, 


Texas 


The epidemic in Texas lasted for a number of months, as is character- 
istic of the poliomyelitis season at this latitude, so the outbreak although 
reaching a rate of 82 per 100,000 was not exceedingly intense during 
the period of several weeks immediately following the clinics. Although 
we feel confident that there was good case finding and reporting among 


inoculated children, reporting was not as complete among uninoculated 
persons. Thus, rates in the inoculated and uninoculated populations were 
noc comparable, 


low a-NEBRASKA 


In the lowa-Nebraska area an explosive epidemic of record intensity 
occurred and the period of follow-up netted a very large number of 
cases for the study. The rate for all cases reported in the area was 427 
per 100,000, but this included some over-reporting. Our figures, exclud- 
ing seventy-eight cases not meeting our criteria for diagnosis gave a rate 
of 358. Reporting in the urban area was probably equal for injected and 
non-injected groups but follow-up was less intensive in distant rural 
areas, Furthermore, the proportion of injected to uninjected children 
was less in the rural areas. Thus, reporting of uninjected must be con- 
sidered to be less complete than for the injected. Case rates and the time 
of peak incidence also differed for urban and rural areas. This would 
also make a comparison of rates in injection and uninjected children diffi- 
cult, if not impossible. 


Fottow-Up 


There is little to add to the previous report on incidence in the 
early weeks, but a small number of cases occurred or were reported and 
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Taste I—Noumoer or Cases or Paratytic Potiomyetitis Srupy Groves, 
ny Week arrer INJECTION 


Week Per Cent 
After Gamma Gamma 
Injection Globulin Gelatin Total Globulin 


42.9 


9-13 


Total 


Taste 11—Severrry or Cases or Paratytic Potiomyeritis Occurrinc During Earty 
Laren Perions Arrer Insecrion or Gamma or Gecatin, py Grape or 60-Day 
Muscite EXxaMINATION 


eriod After Injection 
Severity of Case 1 week 2-8 weeks 
GG. Gel. Ga. Gel. GG. 


All paralytic cases 2° «6 42.9 4 52 21.2 

Paralytic excluding Grade 1 6 15 28.6 12 44 214 

Paralytic excluding Grades 1 0 5 0.0 9 30 23.1 
& 2A 


followed subsequent to the time selected for the preliminary report. 
Final results are shown in Table I. No significant reduction in the num- 
ber of cases was observed during the first week after injection. The 
greatest reduction occurred from the beginning of the second week 
through the fifth week. Protection appeared to dwindle following the 
fifth week and from the ninth through the fourteenth week an exactly 
equal number of cases occurred in those receiving gamma globulin 
and in the control group given gelatin. 

Modification of the disease among those injected within seven days 
of the onset of illness was suggested by data previously presented.* 


1 12 16 28 Zz P 
2 3 24 27 | 
| 3 3 8 | 
4 1 4 5 | 15.2 
; 5 0 3 3 
6 3 4 
: 7 3 6 9 ( 35.0 
8 3 + 
| 5 5 10 50.0 
iz 31 73 104 29.8 
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Taste or Cases or Paratytic Potiomyenrris Occurring During First 
Week Arrer INsecrion or GAMMA GLosuLIN or GELATIN, BY SCORE oF 
60-Day Muscere EXAMINATION 


Muscle Involvement Score 
Inoculum 1-9 10-19 20-29 30-39 40-59 60-79 80-99 100+ Total 


Gamma Globulin 12 


Gelatin 16 


Taste [V—Mopiricarion or Pararysis During First Weex Arrer INnsecrion 


(lamma 
Globulin Gelatin 


Muscle Score 
< 


Modification has been amply confirmed by further analysis. It was re- 
ported previously that six of the twelve cases in the gamma globulin 
group recovered completely. Only one of the sixteen in the gelatin 


group fared equally well. These differences are significant. In Table II 


it may be observed that by eliminating cases of Grades 1 and 2A, most 
of which would not have been reported as paralytic cases had any but 
a research type of follow-up been instituted, the results would be de- 
scribed as protection, rather than modification. In Table II, a compari- 
son of scores for the gamma globulin and gelatin groups is presented. 
Here again the differences in severity are obvious. Table IV, a four-fold 
table of severity ratings above and below a score of 7.25 shows a very 
significant difference. This difference would be expected to occur by 
chance less frequently than two times in a hundred. Mean and median 
muscle scores further support the modification of disease by gamma 
globulin during the first week after injection. 

After this first week, those cases which occurred in the gamma glo- 
bulin group appear to have been as severe as those occurring in the 
group given gelatin (Tables Il and V). Mean muscle scores also support 
the assumption that no modification of disease occurred. 

From the data just presented, and assuming the usual incubation 
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Taste V—Severrry or Cases or Paratytic AmMone INJEcTED AND Non- 
In~secrep or Simitar Aces, py Score or 60-Day Muscite Examination 


. Muscle Involvement Scor Fatal 
20-39 40-99 100-199 200-399 400+ Cases 


Inoculum 1-19 


Total 


Gamma globulin* 1 9 2 2 2 1 1 1 19 

— 
36.8% 
2 


63.2% 


Gelatin 26 


68.5% 31.5% 


Not injected 11 29 4 25 20 17 1 4 121 


Taste VI—-Comparative Disrraisution or Hip Pararysis Resipvar 
Paratysis av 60-Day Examination 1x Getatin INsecrep AND Nor Groves 
or Simitar Aces 


Gelatin Injected* 
Paralysis No. Yo No. 


Not Injectedt 


Rt. Hip 26 57.8 56 61.5 


Not Rt. Hip 19 42.2 35 38.5 


Total 100.0 100.0 


* During the first 4 weeks after actual day of injection, 
t During the week of opening clinics plus the next 4 weeks. 


period of poliomyelitis to be seven to fifteen days, we conclude that 
when gamma globulin is given following infection, it may be expected 
to prevent or modify the clinical manifestations in most instances, such 
as occur in measles. When gamma globulin is given before infection 
it usually prevents the paralytic disease, but, when it fails, there is no 
evidence that the disease is modified. 


Vauipiry or GeLtatin Contrrot Group 


Since conclusions of the study have been based on a comparison of 
rates between a control group injected with gelatin and a group given 
gamma globulin, we must examine the possibility that an inoculation of 
gelatin may have increased the incidence of paralytic disease. Since cer- 
tain immunizing injections and some of other types have been reported 


- 
44.6% 55.4% 
* Cases occurring during first week after injection have been omitted. 
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Taste VII—Pararytic Cases,* Case Rates sy Areas AND Torat Apsusrep Rares, By 
InJsectep AND Nor Injecrep Groups 


Injected Not Injected 
Area Gamma Globulin Gelatin Exp.t Adj. 
Cases Rates Cases Rates Cases Rates Cases Rate 


1,748 1.765 5.05 


1.147 
5.294 


5.303 


13.92 


39 42.07 


Total 2.412 127 ‘ 61.04 2.23 


* Cases occurring during the period of 14 weeks after closing clinics. 


+ Expected number of cases calculated by applying rate to standard population which was that of 
the gamma globulin or gelatin groups. 


to have provoked paralysis, our data have been examined for this possi- 
bility. 

Most conspicuous in other studies has been a localization of paralysis 
in the injected limb. Table VI presents one of several analyses prepared 
for the cases occurring within four weeks after injection, All injections 
were given in the right buttock. None of the analyses, whether for the 
hip or the leg, or for both hips or both legs or any other pattern of 
possible localization has suggested any localizing phenomenon for the 
gelatin inoculated group. 

In comparing rates, it must be recalled that under-reporting among 
the uninoculated, particularly in Texas, would give a false impression 
of increased incidence in the injected. The data in Table V support our 
belief that there was under-reporting of mild cases in the uninjected. If 
we assume that there was equal reporting of patients with muscle scores 
over 200 and of fatal cases, an estimate of 58 per cent under-reporting 
is obtained. There are also other obvious reasons, which we described 
previously," why the two groups would not be comparable. Therefore, 
any differences must be large if they are to have any significance. A 
variety of analyses has been made and no differences considered signifi- 
cant have been found. In Table VII it will be noted that rates in the 
uninjected and in the gelatin injected groups were essentially the same 
in each area except Texas, where under-reporting of the uninjected was 
known to be large. The adjusted total rate for all areas combined is 2.23 
per 1,000 for the non-injected and 2.41 for those injected with gelatin. 
This slight difference has no significance. If correction is made for 
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under-reporting in the uninjected the difference is then in the opposite 
direction. 

For a moment, let us disregard the gelatin controls, however, and 
consider the gamma globulin and non-inoculated groups. In every area, 
except Texas, the differences are statistically significant, and even in 
Texas the gamma globulin inoculated group has a lower rate. The total 
adjusted rate for the uninoculated for all areas (2.23) is much higher 
than that of the combined groups receiving gamma globulin (.914). 
This is very significant (X*=14.8; p<.oo1). Thus, if we are interested 
only in the question, does or does not gamma gobulin protect, the 
answer appears quite clear even without gelatin injected controls. This 
would not have been possible had gamma globulin been less effective, 
had fewer children been inoculated or had the selected epidemics been 
less severe and the timing less satisfactory. 


Use or GLosuLin 


It is unfortunate that so much dependence and hope for a prophy- 
lactic agent must be focused on gamma globulin at the moment. It 
merits this hope and attention only because it alone has been shown to 
be a safe agent capable of preventing paralytic poliomyelitis, It is effec- 
tive, however, only under distinctly limited circumstances. If these limit- 
ing circumstances were understood there might be less enthusiasm about 
it and possibly less demand for it. However, until something better be- 
comes available, every possible effort must be made to meet a reasonable 
demand and to use available amounts intelligently. 

Let us consider the contrast between certain pertinent characteristics 
of poliomyelitis and measles. In measles, infection is almost invariably 
associated with clinical disease of a fairly severe nature. The time 
of exposure is frequently recognized and susceptible children needing 
protection can usually be selected from the immunes by asking a simple 
question—“Has this child had measles?” Since the me of infection is 
presumably known when an injection of gamma globulin is made, only 
1 or 2 cc, are needed, to give protection for a very brief period of 
time. In such a disease, passive prophylaxis, in the absence of active 
artificial immunization, has proved to be of real benefit. Some benefit 
probably occurs from at least 50 per cent of all injections given. In other 
words, for every two children injected, at least one derives benefit by 
prevention or modification. Poliomyelitis, however, does not resemble 
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measles in any of these respects. Most poliomyelitis infections are not 
associated with clinically recognizable disease; exposure is rarely sus- 
pected at the time it occurs and susceptibles needing immunization can- 
not be readily identified. As a result, hundreds or thousands of injections 
must be given to provide protection—essentially by accident—to one or 
two who actually need it and may profit. Furthermore, the dose given 
must be large, for since the time of exposure is usually unknown, if 
exposure occurs, the period of protection must be extended; 0.14 cc. 
per pound of body weight protects for about five weeks. 

Some of the circumstances under which gamma globulin might be 
used are as follows: 

1. Mass Prophylaxis: The controlled tests were carried out as mass 
prophylaxis in an epidemic community because this appeared to be the 
most effective way to conduct an experiment to obtain the desired 
information. This was not done to establish a pattern for the future use 
of gamma globulin. However, there appear to be circumstances under 
which more or less simultaneous injection of all children of the most 
susceptible age, for that particular community, would prevent the 
greatest number of cases per thousand injections given. Such communi- 
ties would be those of north temperate latitude where the total duration 
of the outbreak may be expected to be fairly brief; where a reliable 
epidemic forecast can be made well before the peak and where the 
total rate for the season can be expected to attain (and actually does 
attain) a figure of 150 per 100,000 or more. In our experience, the lowa- 
Nebraska outbreak was the most ideal, with one case prevented for each 
250 to 300 injections given. In Houston and Harris County, Texas, 
lower rates and a more prolonged epidemic pattern combined to lower 
the effectiveness to one case prevented for every 2,000 injections given. 
With quantities of gamma globulin limited, use in the latter type of out- 
break is unreasonable. This means that gamma globulin used for indis- 
criminate mass prophylaxis would not be particularly effective in cities 
of over 150,000 population where rates above 100 per 100,000 are very 
rarely encountered, nor in the extreme south of our country where the 
epidemic season is usually extended, 

2. Family Contacts of Diagnosed Cases: Use in family contacts of 
diagnosed cases approaches the pattern employed in measles, but, as 
pointed out above, great differences exist. It is only natural that physi- 
cians who hoped gamma globulin might prevent poliomyelitis have used 
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it in this way for a number of years. There is still no direct evidence 
that gamma globulin will be effective when so used, but much indirect 
and epidemiologic evidence supports the belief that except in areas of 
severe epidemic conditions, more cases will be modified or prevented by 
this method than when employed as an indiscriminate, mass procedure. 
Nevertheless, the sharp limitations in its effectiveness must be appre- 
ciated. Only about 5 per cent of polio cases give rise to a second case 
in the family, so at least 95 per cent of the globulin so given would be 
wasted and not more than 5 per cent of the subsequent cases in the 
community could be prevented by this use. The effectiveness, however, 
is still further limited. In a large series of family studies from epidemic 
and non-epidemic areas, made by various workers, including ourselves, 
it appears that approximately 60 per cent of all secondary cases have 
occurred by the fifth day after onset of the index case. Likewise, we 
observe that the average time between onset and diagnosis is four to 
five days. Thus, this 50 to 60 per cent of all secondary cases will have 
become ill before the physician is in a position to inject the other mem- 
bers of the family. If injections are performed at this time (fifth day), 
on the basis of our data for cases occurring within seven days after in- 
jection, modification of severity (with few completely protected) 
would be anticipated among those who would be expected to develop 
the disease during the next week (five to twelve days after onset of index 
case). Approximately 30 per cent of all secondary cases normally occur 
during this period. After this time only 10 per cent of all secondary cases 
are expected, Most of these should be prevented by gamma globulin. 
Actual family rates have been computed for this last 10 per cent of cases 
occurring more than twelve days after the onset of the index case, but 
numbers are small and standard deviations large. It appears, however, that 
these rates (for all ages in the family) are higher than those for all chil- 
dren under fifteen years of age in the community, except where epidemic 
rates attain levels of 300 to 500 per 100,000 or greater for the total 
epidemic. In families, there is a tendency for the later secondary cases 
to occur among the older children or adults, thus it would appear wise 
to extend the age coverage in families to include younger parents and 
certainly all pregnant women. 
The distribution of second cases in family groups, for poliomyelitis 
and measles, is shown in Chart 1 by day of onset after initial case. The 
possible reason for the difference in the shape of the curve for per cent 
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PERCENT DISTRIBUTION OF 
SECONDARY CASES 


MEASLES 


O1 23 45 67 69 Pe i243 4-15 6-17 16-8 20-30 
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POLIOMYE.LITIS 


Ot 23 45 67 89 Wil 12-13 1415 16-17 18-19 20-30 
Days After Onset of Initial Case 


Cuartr 1.—Data on measles from “Measles and 
Scarlet Fever in Providence, R. LL, 1929-1934 
with Respect to Age and Size of Family” by 
Edwin B. Wilson, Constance Bennett, Margaret 
Allen and Jane Worcester. Proceedings of the 
American Philosophical Society, 80: No. 3, 
February, 1939. 


distribution of secondary measles and poliomyelitis cases is believed to 
be due to failure to recognize the primary poliomyelitis infection in the 
family, since it is much more likely to be an abortive or inapparent type 
than one that can be clinically diagnosed. This would appear reasonable 
since only 1 of 100 or more infections with poliomyelitis virus appears 
to be clinically recognized. This undiagnosed, primary infection then 


leads to multiple secondary infections, among which may occur one 


with clinical manifestations permitting diagnosis. This would be the 
index case leading to the family. This point in family experience (un- 
diagnosed primary infection) is thus comparable to the primary case in 
measles which leads to the wave of secondary measles cases. The peak 
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is sharper in measles and the fall off more rapid because of an incubation 
period of a much more constant length. 

3. Intimate Contacts, other than those of the Fannly: There are 
no statistical studies of a scale and nature similar to those for family 
contacts, so little can be said for such application. For administrative 
purposes, these contacts are difficult to define, yet certain extrafamilial 
contacts would appear to have exposure equal to that of family members. 

4. Familial Contacts of Suspect Cases: The more severe a poliomye- 
litis epidemic becomes, the higher will be the proportion of undiagnosed 
febrile illnesses that are actually abortive poliomyelitis. A certain number 
of these will probably represent primary family infections, Under severe 
epidemic conditions, if gamma globulin were given to family contacts 
of suspect cases the possibility of injecting children in a number of 
families at the time one does in measles (soon after exposure to the 
primary infection) might well more than compensate for its use in fam- 
ilies where the suspect case was not actually abortive poliomyelitis. No 
certain advantages over mass prophylaxis could accrue from use in 
contacts of suspect cases except under the occasional epidemic condition 
just described and in families in which the suspect case was subsequently 
diagnosed as poliomyelitis, and in which the siblings were injected a few 
days earlier because action was taken at the time diagnosis was suspected, 
rather than confirmed. However, when compared to simultaneous, 
indiscriminate mass immunization of all children of certain ages in a 
community with an equally severe epidemic, this “suspect case-contact” 
method would appear to be at least as selective and effective, if not 
more so. It could be considered as a compromise method, used to include 
more children in the immunization program than only contacts of con- 
firmed cases, but fewer than all. While gamma globulin is not available 
for all, this might serve as one method for limited distribution, providing 
attack rates are high enough to justify any type of program beyond the 
most limited type. 

5. Treatment: There is absolutely no evidence that injection of any 
quantity of gamma globulin will affect the course of disease once illness 
has begun. In fact, the work done by Bahlke and Perkins* in New York 
State years ago demonstrated that very large quantities given during the 
pre-paralytic stage were without any effect. Therefore, we must insist 
that this scarce material be not wasted in large amounts in a manner in 
which there is evidence that it is not effective. 
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I much prefer to have undertaken the review of the limited useful- 
ness and effectiveness of gamma globulin before others who might infer 
that I was too far sighted to see the imperfections of a progeny I had 
helped to sire. Now, however, I feel impelled to say something in 
favor of the gamma globulin project. After all, | did promote this 
project for a considerable period of time before it became a reality, 
then supervised it; and I still feel justified in having done so. 

First, because I believe this has offered another example of how a 
new immunizing agent can be tested and how a definite answer to its 
effectiveness can be obtained in minimal time. 

Next, when this plan to test the effectiveness of gamma globulin in 
man was conceived and until it was actually undertaken in Utah in 
September 1951, there was no animal experimental work to indicate 
that protection was afforded against the paralytic disease by anything 
short of very high levels of serum antibody. These levels could be at- 
tained in animals only by repeated vaccination with large amounts of 
virus-containing tissue, or large amounts with an adjuvant, or by inject- 
ing massive amounts of gamma globulin, represented by several liters 
when translated to the size of a child, Neither passive nor active immuni- 
zation appeared easy to attain. It was my impression—not knowledge— 
from simple reasoning, that artificial laboratory experimental procedures 
in animals did not duplicate natural exposure of the natural human host 
and until immunization in man had been tested, no conclusions should be 
drawn. Most scientists and fellow workers wished me well in the project 
but gave little encouragement regarding the outcome—in fact, doubted 
that low tters of antibody would protect. I obviously believed it might, 
but was spurred on largely by curiosity and by the importance of the 
knowledge, regardless of the outcome. For, if gamma globulin in the 
limited dose employed could give protection, such levels of antibody 
could be readily attained subsequently even by a comparatively poor 
antigen preparation. Calculations indicated that the amount of antibody 
we proposed to inject could probably not even be detected or be 
detected only in an equivocal manner by current methods of testing. 

The effectiveness of antibody at this level has now been demon- 
strated, with the aid of many colleagues in an extremely costly and 
difficult type of project. However, consider the difficulties that would 
face the investigator with an active immnmizing agent, who attempted 
to gather the same information. The number of cases in the vaccinated 
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and controls would have to approach the same limits we set for signifi- 
cance, but since immunization would have to precede the date of 
exposure by at least several weeks, and since injection of an immunizing 
antigen, particularly a depot antigen, would be feared during an epi- 
demic because of danger of provoking poliomyelitis, all study areas 
would have to be selected and the injections performed one or more 
months before the occurrence of an epidemic. Imagine the cost and 
effort of such an undertaking carried out in a manner that would obtain 
significant results. 

It is my firm belief that such an undertaking is no longer necessary, 
since it has been demonstrated with passive protection that a low level 
of antibody affords protection. A vaccine which consistently produces 
at least such a level in a relatively small number of children and will 
maintain this critical level for the desired period of time should be 
accepted as effective. It would remain only to prove that it was safe! 
This alone is no small undertaking! This demonstration of the low, 
effective level of antibody, I believe to have been the real importance of 
the gamma globulin tests. Now, I wish it were possible to spare the 
physicians, the administrators, the public and myself from this inter- 
mediate period when gamma globulin must be wsed since it is the only 
means of protection. I recognize that it has produced many difficult 
problems. I hope that better days are ahead, when a vaccine will replace 
it to a very large extent. 
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CTIVE IMMUNIZATION AGAINST 
POLIOMYELITIS* 


Heratp R. Cox, Sc.D. 


Director, Viral and Rickettsial Research, Lederle Laboratories Division, 
American Cyanamid Company, Pearl River, New York 


R. PRESIDENT, Fellows and guests of the Academy, Dr. 
Hammon has just told you of some of the beneficial 
aspects as well as some of the drawbacks of gamma glo- 
bulin (immune serum globulin) therapy, and I am sure 
that we most certainly agree with Dr. Hammon that im- 

mune serum globulin is not the final answer to the problem of long- 
term protection against poliomyelitis. The various shortcomings of im- 
mune serum globulin therapy have been discussed in considerable detail 
elsewhere," so that it is not necessary to discuss that phase of the problem 
at this time. Without doubt, the only approach to the poliomyelitis 
problem is to bend every effort to develop a safe and practical immuniz- 
ing agent: a vaccine that will give long-lasting protection against the 
disease. To that end, we have the possibility of developing either a killed 
preparation or a living attenuated virus vaccine. 

Other investigators such as Morgan* have shown that monkeys inocu- 
lated repeatedly (12 to 15 times) with inactivated poliomyelitis virus— 
infected spinal cord tissue of monkeys treated with formalin—produce 
neutralizing antibody in fairly high titer and show measurable resistance 
to challenge with virulent virus. Recently, Howe* has reported some 
preliminary trials carried out in man with inactivated vaccines prepared 
from spinal cords of infected monkeys. Killed vaccines of this type, 
prepared from infected central nervous tissue, may be dismissed imme- 
diately from practical consideration, first, because poliomyelitis virus 
cannot be concentrated and readily freed of the nervous tissue com- 
ponents which are responsible for producing allergic encephalitis; and 
second, it is doubtful that enough monkeys are available to produce such 
a vaccine in the necessary quantities. | might add that the two primary 
factors that caused us*'’ to develop the living avianized rabies vaccine 


* Presented at the Stated Meeting of The New York Academy of Medicine in the Symposium on 
Poliomyelitis: Its Control and Prevention, April 2, 1953. 
Manuscript received June 1953, 
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were: One, we were not able to develop a satisfactory method of freeing 
brain tissue vaccines of the factor or factors responsible for producing 
allergic encephalitis and still retain a stable and potent product; and 
two, we wished to provide longer lasting protection than that usually 
afforded by killed vaccine. Common sense dictates that we should profit 
somewhat at least from the sad experiences we have had with rabies vac- 
cines prepared from nervous tissues and not risk inducing the same 
paralytic accidents with a vaccine for poliomyelitis. 

Recent advances in the field bear great promise that in the foresee- 
able future a method will be developed whereby we can produce a satis- 
factory vaccine for protection against poliomyelitis. One of these 
developments is the work of Enders and his associates''’” who first 
showed that it is possible to grow all three types of poliomyelitis virus 
in cultures of non-neural tissues of human origin. This procedure, of 
course, obviates the risk of causing allergic encephalitis since non-nervous 
tissues such as kidney, uterus or muscle are used. This approach for solv- 
ing various aspects of the poliomyelitis problem, such as virus detection, 
propagation, assay, antibody quantitation, preparation of diagnostic ant- 
gens and of vaccines has been pursued by numerous workers in the field, 
including Salk and his associates at the University of Pittsburgh,*’* 
Melnick at Yale,**** Syverton at the University of Minnesota,*** 
Rhodes at the University of Toronto“ and Evans at the University of 
Washington, 

At this time I wish to point out that any vaccine prepared from tissue 
cultures which contain mammalian cells taken at surgery or from sacri- 
ficed animals must of necessity be a killed vaccine. Because of the in- 
herent danger of picking up extraneous contaminant viral, rickettsial, 
bacterial or carcinogenic agents, it would be unwise and impractical for 
anyone charged with the responsibility of commercial vaccine produc- 
tion to assume the risk of producing a living, modified virus vaccine from 
explanted tissues derived from a mammalian source. 

Recently, Salk** reported preliminary experiments wherein he vac- 
cinated approximately 161 human volunteers with formalin-killed virus 
vaccines prepared from tissue culture materials using either minced mon- 
key kidney or monkey testicle. He found that if given intradermally as 
an aqueous preparation the vaccine induced an antibody response only 
against the Lansing, Type 2 virus. A water-in-mineral oil emulsion type 
of killed vaccine prepared from all three types of poliomyelitis virus 
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(Brunhilde, Lansing and Leon) was claimed to induce antibody response 
against all three types when the vaccine was administered intramus- 
cularly. The antibody levels of the vaccinated subjects were determined 
by tissue culture technique. 

It should be noted, however, that all antibody titers reported were 
on sera taken a very short time after vaccination, i.¢c., not longer than 
four to seven weeks post-vaccination, Furthermore, significant antibody 
levels were found in most of the people prior to vaccination; namely, in 
six of twelve against Type 2, seven of sixteen against Type 3 and all 
fifteen out of fifteen against Type 1 poliomyelitis virus. It must be real- 
ized, of course, that it is much easier to demonstrate the antigenic booster 
effect or anamnestic response to an antigen by vaccinating individuals 
who have had a previous experience (immunizing infection) with the 
antigen than it is to stimulate antibody production in persons who have 
never had any previous exposure to the agent. Thus critically reviewed. 
Salk’s results are not too impressive. 

Salk also indicated that mineral oil adjuvant was necessary to make 
the tissue culture virus antigens become immunogenic, and that vegetable 
oils could not be used as a substitute for mineral oils.*® It is difficult at 
the moment to evaluate fully Salk’s results, for many of his experiments 
were not completed when his report was published. However, I believe 
it is not out of order to utter a word of caution about certain potential 
complications that may arise from such a vaccine preparation. While 
animal experiments have failed to demonstrate any carcinogenic action 
of certain highly refined paraffinic mineral oils,*® especially Russian or 
Pennsylvania oils, which are essentially free of aromatic compounds,“ 
there is always the possibility that malignant tumors might occur in 
particularly susceptible individuals. Furthermore, it should be remem- 
bered that mineral oils are not saponifiable and that they behave essen- 


tially as a foreign body in the tissues of the host. They are not hydro- 
lyzed but remain unchanged and physiologically inert for long periods 
of time, probably for, life, regardless of how administered. The reactions 
to such oils have been described as foreign body granulomata, benigti 
oil tumors, oleomas or oil cysts, which sometimes result in slow-healing 
abscesses.** 


It should be noted that the surest way apparently to determine 
carcinogenicity of an oil is to inject it into a large number of mice, rats 
and rabbits imtranmscularly, once a month for at least three months, and 
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observe the animals for the rest of their natural lives. In extensive experi- 
ments by this procedure, Hueper** has demonstrated sarcoma formation 
with oils that were entirely non-carcinogenic when applied to the skin. 
It is evident that it would be most difficult, if not impossible, for a com- 
mercial biological laboratory to carry out such tests on each and every 
lot, or production batch, of oil used for vaccine preparation. Yet no one 
can deny the fact that such tests should be carried out if the product is 
to be considered safe. 

In any case the oils remain in the tissues for years, and in individuals 
who give an extensive foreign body response, surgical removal of the 
tumors may be required, It is possible that killed vaccines which contain 
mineral oil as an adjuvant will give stronger and longer lasting immunity 
than killed vaccines in an aqueous base, yet it is most doubtful that either 
will give as long-lasting immunity as will a living, attenuated virus 
vaccine. 

It probably will be necessary to revaccinate with the killed vaccines 
every two to three years in order to maintain the desired state of protec- 
tion. When one considers that the product will be used primarily in 
young children and that the mineral oil component of each injection 
may persist in the tissues for life, it at once emphasizes the need to pro- 
ceed with caution, Any procedure which requires repeated vaccinations 
over the years greatly increases the chances of sensitizing the individual 
to foreign proteins injected and cannot be considered as the ideal solu- 
tion to the problem at hand. 

In other words, the mineral-oil-adjuvant vaccine approach may be a 
safe procedure, but that can be proved only over a long period of time 
and should be determined only with a limited number of vaccinated per- 
sons, Certainly it will take much more time to evaluate the safety of a 
mineral-oil-adjuvant type vaccine than it will a living, attenuated virus 
vaccine. It would prove to be most embarrassing to have a situation 
develop comparable to that encountered with killed rabies brain tissue 
vaccines wherein the vaccination procedure actually causes a greater 
number of deaths or unfortunate sequelae than occur among the unvac- 
cinated who have been exposed similarly."*** 

Another approach towards solving the problem is to secure in tissue 
culture a pure line strain of normal mammalian cells, either human or 
animal in origin, proven to be free of any extraneous viral or bacterial 
contaminants and known to possess no carcinogenic activity. If it were 
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possible to maintain such a pure line strain of normal cells in tissue cul- 
ture and to propagate the cells in large enough quantities to meet our 
research and production needs, we would have a very useful medium. 
Unfortunately, at the moment we do not have the necessary information 
to accomplish this task, but the problem is worthy of a great deal of 
attention and energy. 

By using a stable strain of human malignant epithelial cells (Hela 
strain), derived from an epidermoid carcinoma of the cervix, for the 
cultivation of all three types of poliomyelitis viruses, Syverton and his 
associates**** have been able to quantitate antibodies by the neutraliza- 
tion technique, to produce virus in quantity in serial passage and to 
isolate and type viruses rapidly. This is a significant contribution but it 
is indeed unfortunate that the Hela strain is of neoplastic origin. Of 
course, it would be the medical discovery of the century if it were 
found that a chemically inactivated poliomyelitis vaccine prepared from 
tissue culture cells of the Hela type was carcinogenic, but that potential 
danger must be considered. Thus, at the moment at least it is most doubt- 
ful that anyone would recommend the use of neoplastic cells in tissue 
culture as the medium for producing poliomyelitis vaccine, 

Before proceeding, | wish to emphasize that the tissue culture tech- 
nique is an extremely important tool, especially for research purposes, 
where it can be applied to so many problems such as isolation, identifica- 
tion and propagation of infectious agents, quantitation of antibodies and 
assay of infectious agents by the neutralization technique, and for the 
development of virus mutants or variants which may be adapted to new 
and ordinarily non-susceptible hosts. | might add that we are interested 
particularly in this latter application of the technique because it has un- 
limited possibilities. Just recently, Li and Schaeffer reported** an im- 
portant application of this procedure to establish the Brunhilde strain of 
poliomyelitis virus in albino mice. 

I believe it is appropriate to note at this point that tissue culture 
methods have been recognized and previously used to good advantage 
to solve other difficult problems. The highly dramatized problem of 
poliomyelitis is not the first instance in which tissue culture procedures 
have been applied successfully in order to get a “foot in the door.” As a 
matter of fact, both Theiler*’*' and I°*** used tissue culture procedures 
as research tools or intermediate steps in the development of the 17D 
living virus, yellow fever vaccine and the killed rickettsial vaccines 
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against Rocky Mountain spotted fever, epidemic typhus fever and Q 
fever that are being produced commercially today. 

Theiler and Smith*’™ used cultures consisting of minced chick em- 
bryo containing minimal amounts of nervous tissue to procure the 17D 
variant of the Asibi strain of yellow fever, which is used today as living, 
attenuated virus vaccine. A similar mutant strain of yellow fever ap- 
parently was obtained subsequently by Penna and Moussatche.” | used 
cultures consisting of various tissues of the developing embryonic chick 
to determine that the yolk sac is quite superior to other tissues for grow- 
ing all types of rickettsiae in large quantities. °***°* This observation 
led to the yolk sac method of inoculation of fertile hen’s eggs which is 
used today for the propagation of practically all viral and rickettsial 
agents.” 

The tissue culture method was shown previously to be more sensi- 
tive than animal inoculation for detection of minimal quantities of at 
least one other neurotropic virus. Thus, in 1936 I® reported that the in- 
oculation of tissue culture preparations was a considerably more sensitive 
method for detection of minimal quantities of Eastern equine encephalo- 
myelitis virus than was the usual procedure of inoculating guinea pigs or 
mice intracerebrally. So far as | know, the only vaccines being produced 
on a comparatively large scale by tissue culture methods are those against 
foot-and-mouth disease, developed by Frenkel," and hog cholera, 
developed by Boynton, "°°" It should be noted that both these vaccines 
are used only in the field of veterinary medicine and that one is a killed 

vaccine (foot-and-mouth disease), while the other is a livi ing virus prep- 
aration that is used in conjunction with immune serum (hog cholera). 

Stull another approach towards solving the poliomyelitis problem is 
to develop a living modified virus vaccine. Without doubt the most prac- 
tical and greatest success in immunizing man and animals against viral 
infections has been achieved thus far with the use of living modified or 
attenuated viruses. In the case of human infections I point out specifically 


* By the standards of a tissue culture specialist his method is comparatively crude, but Frenkel has 


introduced some very ingenious, time and labor saving devices which give a practical tissue culture 
medium for producing foot-and-mouth vaccine against at least three immunologically distinct types 
of the virus (European A, O and C types), using explanted epithelial tissue of the bovine rumen 
or tongue. Frenkel’s problem has been somewhat simplified in that maximal growth of the virus 
(titers of 10~* or greater) is obtained within eighteen to twenty-four hours. This, of course, greatly 
facilitates the suppression of bacterial contaminants by using antibiotics or sulfonamides. Frenkel’s 
final product is a formalin-killed vaccine. Boynton used swine bone marrow or other swine tissue 
explants suspended in suitable physiological media. The hog cholera virus was presumably attenu- 
ated for swine by prolonged passage in tissue culture and is now produced commercially. The prod 
uct recommended for field use consists of simultaneous injections of living virus propagated in 
tissue culture and immune serum, thus indicating that the cultured virus may be partially but not 
completely modified in its virulence for swine 
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smallpox, yellow fever and rabies; in the case of veterinary medicine I 
mention rinderpest, South African horse sickness, blue tongue of sheep, 
fowl pox, pigeon pox, infectious laryngotracheitis of chickens and the 
new products which recently have been developed and produced in my 
laboratory, such as “wing web” vaccine and “intranasal” or “conjunc- 


tival” vaccine for Newcastle disease,“’™ chick embryo propagated dis- 


temper vaccine,“ chick embryo propagated rabies vaccine*'® and the 
rabbit adapted hog cholera vaccine.“*** 

Returning to the problem at hand, namely, poliomyelitis, a review of 
the literature indicates that the two most promising paths for inducing 
immunity are the intramuscular and oral routes. Further, evidence ob- 
tained in the use of other living virus vaccines strongly indicates the 
importance of using the natural portal of entry whenever possible to 
achieve maximal beneficial effects of the immunizing agent. 

We now recognize that large epidemics of paralytic poliomyelitis 
in certain countries are apparently a reflecton of improvement in sani- 
tary conditions. By improving our living habits we have altered or upset 
Nature’s balance so that instead of having a symbiotic relationship be- 
tween the host and the infectious agent we have actually created a non- 
immune population wherein large epidemics of paralytic poliomyelitis 
can be expected and do occur. In those parts of the world that have not 
improved their living and sanitary habits poliomyelitis epidemics are 
apparently rare and relatively unimportant, and paralysis when it does 
occur is almost always limited to children of the younger age groups. 
As the virus is very widely distributed in these so-called “under-privi- 
leged” areas, most people come in contact with it while they are quite 
young and progressively acquire their immunity in all probability 
through infection by way of the oral and gastrointestinal routes so that 
paralytic poliomyelitis in these countries is comparatively rare.“ | am 
of the opinion that probably the most logical and practical way to im- 
munize infants and children against poliomyelitis is to follow the pattern 
that seems to take place so universally under natural conditions; that 1s, 
to use an attenuated, living virus under biologically and quantitatively 
controlled conditions by a natural portal of entry—the oral route. 

I believe that the studies carried out in our laboratory with the “in- 
tranasal” or “conjunctival” type of Newcastle disease vaccine have 
served as a very useful model for much of our poliomyelitis work. Thus, 
my colleagues Doctors Markham and Bottorff™:™ have demonstrated 
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that by using the proper quantitative conditions a single drop of the 
relatively avirulent Blacksburg strain of Newcastle disease virus will 
readily immunize either fully susceptible, or passively immune, one-day- 
old baby chicks, provided the portals of entry of natural virus infection, 
namely, the intranasal or conjunctival routes, are used. Such vaccinated 
birds show no signs of illness following vaccination and often fail to 
develop any appreciable antihemagglutinins, particularly if the virus 
menstruum possesses no unusual surface activity; yet they will readily 
withstand intranasal challenge of at least a million lethal doses of highly 
virulent field strains of virus seven to ten days and five, seven and ten 
weeks later. Surface active agents, which possess no anti-viral activity, 
greatly enhance the serological response induced by intranasal vaccina- 
tion. In contrast, a negative or irregular immune response is obtained 
when the same or much greater quantity of the Blacksburg strain of 
virus is administered to passively immune birds via unnatural portals of 
entry such as the intraperitoneal, subcutaneous or intramuscular routes. 
The receptor cells of the respiratory tract, the natural portal of entry, 
are free to receive the virus introduced regardless of the state of passive 
immunity of the host. The virus becomes established and multiplies suf- 
ficiently to create a local barrier of actively immune cells at the portal 
of entry. A period of seven to ten days is required for birds to become 
immune by using the Blacksburg strain of virus under these conditions. 
During this period the birds should be kept in clean quarters, free from 
virulent strains of Newcastle disease virus, because no appreciable cell- 
block or interference effect is produced by the Blacksburg strain of 
virus when used in this manner. This strain is of such low virulence, or 
spreading-potential, that contact infection is ordinarily not transmitted 
from vaccinated to fully susceptible, unvaccinated chicks housed in the 
same brooder. After the immune state has become established, the vac- 
cinated birds are able to withstand tremendous doses of extremely 
virulent viral suspensions introduced either intranasally or in the con- 
junctivae. To date, more than 460 million birds have been vaccinated 
with this product. The birds, in spite of their systemic immunity, ob- 
viously sustain at least a localized, clinically inapparent infection follow- 
ing challenge because they show very marked rises in antibody levels. 
This mechanism of inducing initial, basic immunity followed by 
“booster” challenges of living virus via a natural portal of entry seems 
to be paralleled in Nature by infection with poliomyelitis virus. To 
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achieve successful immunization against poliomyelitis the goal is to 
duplicate the processes of natural infection under biologically and quan- 
titatively controlled conditions. 

As early as 1934, Kolmer and Rule“ fed living poliomyelitis virus to 
rhesus monkeys in an attempt to immunize them. Unfortunately, an im- 
mune response was not engendered because the wrong experimental host 
was selected for these early studies. Recently, Koprowski, Jervis and 
Norton” carried the work a step further by feeding human volunteers 
a living rodent-adapted poliomyelitis virus. Briefly, the virus consisted 
of a suspension of brain and spinal cord tissues of cotton rats infected 
with the TN strain, Lansing type, poliomyelitis virus. A total of 20 
children were fed dosages ranging from 1 ml. to 10 ml. each of the cot- 
ton rat tissue suspensions, All individuals were observed carefully but 
none showed any signs of illness nor were any temperature rises noted. 
Most of the subjects became intestinal carriers for a short time of the 
virus strain that was fed. All subjects that were not initially immune 
developed neutralizing antibodies to the homologous Lansing type virus, 
but not to the heterologous Brunhilde type virus. Further work carried 
out by my laboratory in conjunction with the California State Depart- 
ment of Public Health, the California State Department of Mental 
Hygiene and the George Williams Hooper Foundation of the University 
of California has confirmed and somewhat amplified the above studies.“ 

While I subscribe fully to the thesis that the use of living, attenuated 
virus offers the most logical and hopeful approach towards solving the 
poliomyelitis problem, | am of the opinion that the virus should not be 
propagated in infected mammals nor in infected mammalian explanted 
tissues until other approaches have been exhausted. Those responsible 
for producing vaccines commercially recognize that such infected mam- 
malian tissues are not ideal to use because they always present the danger 
of being contaminated with other viruses or microbic agents that are 
infectious for man. These include lymphocytic choriomeningitis, in- 
fectious hepatitis, Sabin’s B virus, encephalomyocarditis viruses, et cetera. 

I believe that the poliomyelitis problem would be greatly simplified 
if the developing chick embryo could be used as the propagating medium 
since it has proved to be so nearly the ideal host for mass-producing 
many other living attenuated viral vaccines, such as yellow fever, small- 
pox, rabies, blue tongue of sheep, rinderpest, Rift Valley fever, New- 
castle disease, canine distemper, fowl pox, pigeon pox and infectious 
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laryngotracheitis of fowls; and killed viral and rickettsial vaccines, such 
as Rocky Mountain spotted fever, epidemic and murine typhus fever, 
Q fever, influenza, mumps, Western, Eastern and Venezuelan equine 
encephalomyelitis and Japanese B encephalitis.” The chick embryo 
possesses the admirable qualities of always being readily available, easily 
handled, relatively cheap and above all free from microorganisms po- 
tentially dangerous for man. Furthermore, the chick embryo has a 
marked advantage in that it is not a natural host for poliomyelitis virus 
and if a mutant strain can be established there is very little likelihood it 
will regain its virulence for man. 

Until quite recently poliomyelitis virus was one of the comparatively 
few viruses that had resisted cultivation in developing chick embryos. 
However, during the past year workers in my laboratory have demon- 
strated that at least one strain of poliomyelitis virus can be cultivated in 
this host.''*"* “This work was started four to five years ago by Dr. 
Moyer and myself in an attempt to develop a more practical method 
for producing complement-fixation diagnostic antigens. By carrying each 
of two sub-lines of the virus (A and B series) through more than 150 
serial transfers in suckling hamsters, using the intracerebral route of in- 
oculation and infected brain tissue for passage, Moyer** brought about a 
modification of the MEF1 virus. By continuing the hamster passages 
over an approximate four-year period the virus content in suckling 
hamster brain tissue eventually reached LDso titers of 10°%° to 107%” or 
greater, as determined by intracerebral titrations in white mice. The high 
titer secured in the suckling hamster brain tissues encouraged us to renew 
our attempts to establish poliomyelitis virus in developing chick em- 
bryos. 

Dr. Roca-Garcia™ established the 119th hamster passage of the 
MEF? strain of poliomyelitis virus in chick embryos via the yolk sac 
route of inoculation. Dr. Cabasso™® shortly thereafter confirmed Dr. 
Roca’s findings by establishing the 131st hamster passage virus in chick 
embryos by the allantoic cavity route of inoculation. Since establishing 
the original strains in the chick embryo, we have reinvestigated frozen, 
infected brain tissues stored at -70°C. and have succeeded in establishing 
the 115th hamster passage of the MEFr strain poliomyelitis virus in 
developing chick embryos. 

The adapted strain of poliomyelitis may be readily maintained and 
propagated in the developing chick embryo. Present evidence indicates 
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Taste I--MEFI POLIOMYELITIS CHICK EMBRYO (20%) 
INTRACEREBRALLY IN RHESUS MONKEYS 


No. of LD Titer Reaction 
Vaccine Monkeys In Mice Neg. Positive 


Alj 30 10-5.00 28 (10*); 14444(15) 
A 20 10 10-4.54 7 14 (16); 144(9); 14+4(28) 
A 30 10 10-3.83 9 14 (18) 

A 40 10 10-3.66 8 14+4++4(9); 1? (28) 

B10 10 10-6.00 9 14+4+4 (17) 

B 20 10 10-5.50 1+ (19) 


Total 10 


+ = 1 Limb Paralyzed =3 or + Limbs Paralyzed 
++ =2 Limbs Paralyzed ++++4 = Prostrate 
*Days After Inoculation 


that the major changes effected in the characteristics of the virus are in- 
duced by adaptation to the rodent host and that these characteristics 
remain essentially unchanged in the avian host for a considerable number 

of passages at least. One of the peculiar properties of the adapted MEF 1 
strain of poliomy elitis virus is that the chick embryo shows little, if any, 
signs of infection. The embryos do not die from acute infection as is so 
common with many other neurotropic viruses, but the great majority die 


at the time just prior to hatching. Maximal growth of the virus takes 
place apparently in the embryo itself, and the optimal time to harvest the 
infected tissues is on the fourth to fifth day following inoculation.””** 

At present we are intensively engaged in studying the properties of 
the various sub-strains of the chick embryo adapted virus in relation to 
their safety as well as to their immunizing capacity for primates—par- 
ticularly rhesus and cynomolgus monkeys and chimpanzees. 

Table I illustrates some of the more pertinent data concerning some 
of the experimental vaccines prepared from infected chick embryo tissue 
and the reactions induced in rhesus monkeys inoculated intracerebrally. 
It must be realized, of course, that the data presented are still quite pre- 
liminary in nature. The vaccines used consisted of 20 per cent chick 
embryo tissue homogenized in distilled water. They are being studied 
for their degree of pathogenicity for rhesus monkeys inoculated intra- 
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Taste Il 


NEUTRALIZATION INDICES OF CHIMPANZEES RECEIVING 
CHICK EMBRYO MEFI1-17 A VIRUS 


(MOUSE TITER 10-5.5) 


Virus Used: Mefl Hamster-Adapted - 131 A 


Route of Interval in Days 


Chimpanzee Inoculation 14 42 113 137° 141 
Carl 5 ce Oral 12,590 2,140 31,620 11,480 12,590 
Lucy 5 ce Oral 3,160 1,075 1,905 8.510 5,130 


Banjo 2 ce LM. $365 680 33,880 1,820 70,790 


Homer 2 ce LM. 14,790 2,140 17,380 210 1,780 


Virus Titer of Test 


108.5 10-7.33 10-7.0 


10-6.76 10-6.85 


* Second 5§ 


ce administration by oral route 


cerebrally with 0.5 ml. amounts of undiluted vaccine or serial dilutions 
thereof. A series of vaccines was prepared from the 17th, 20th, 3oth 
and goth serial passages in chick embryos derived from the 13 1st passage 
in suckling hamsters (Moyer’s A series”). The B series of vaccines 
was prepared from the roth and 2zoth serial chick embryo passages 
derived from the 127th passage in suckling hamsters (Moyer’s B series*”). 
It is noted that the LDso titers of these vaccines, determined by intra- 
cerebral titration in mice, vary from 10%“ to 10%. All inoculated 
monkeys were kept under observation for at least sixty days. Summariz- 
ing, it is seen that of a total of eighty rhesus monkeys inoculated intra- 
cerebrally, seventy remained normal, whereas ten showed varying de- 
grees of paralysis. The monkey marked questionable on the twenty- 
eighth day that received vaccine A 40 showed transitory weakness last- 
ing for only a day or so, but did not become paralyzed. It should be 
noted, however, that none of the paralyzed monkeys died. 

It is of interest to compare these results with chick embryo propa- 
gated yellow fever vaccines, strain 17D. In a series of 200 rhesus mon- 
keys inoculated intracerebrally with a number of yellow fever vaccine 
preparations, in which the vaccines showed titers ranging from 20,000 
to 2,000,000 LDso units for mice, 6 per cent of the monkeys died from 
yellow fever encephalitis, and an additional 15 per cent developed mild 


weakness or paralysis.”* Thus, it would appear that the results obtained 
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by intracerebral inoculation of rhesus monkeys with these early poliomy- 
elitis vaccines are quite comparable to those obtained under similar con- 
ditions with yellow fever vaccines, 

Table Il shows the results obtained when chimpanzees were inocu- 
lated either orally with 5 ml. each, or intramuscularly with 2 ml. each, 
of chick embryo vaccine A 17. None of the chimpanzees showed any 
ill effects following vaccination. Blood samples were collected and tested 
for neutralizing antibodies on the days indicated. Chick embryo vaccine 
A 17 showed a mouse titer of 10°° LDso. Neutralization tests were car- 
ried out with homologous MEF 1 virus of the 13 1st hamster passage. The 
dosages used for vaccination were considered to be practical quantities 
for human inoculation. On the 127th day post-vaccination, all four chim- 
panzees were revaccinated orally with 5 ml. each of the same vaccine. 
It is seen that the two chimpanzees initially inoculated orally gave as 
good neutralization titers, if not better, than those initially injected 
intramuscularly. The two chimpanzees initially injected intramuscularly 
showed a good rise in antibody titer following their oral reinoculation on 
the 127th day. 

As stated previously, the data presented are by necessity preliminary 
in nature, but they are indicative of the general trend of our studies. 

In summary, I wish to emphasize that no one, at the present time, can 
predict when a practical and satisfactory vaccine will become available 
for use. To attempt to make such a prediction at this time would be folly 
because a tremendous amount of work yet remains to be done, However, 
the tools for accurate, quantitative work are now available to accomplish 
the task. My colleagues and I are more confident than ever that even- 
tually all three major types of poliomyelitis virus will be grown in the 
developing chick embryo. We believe that a living, attenuated virus vac- 
cine, comprised of all three major types of poliomyelitis virus propa- 
gated in chick embryos, and administered by the oral route, offers the 
most hopeful, practical and safe procedure to follow for the immuniza- 
tion of children. 


REFERENCES 


1, Cox, H. R. Viral vaccines and human 3. Howe, H. A. Antibody response of 
welfare, Lancet 265:1-5, 1953. chimpanzees and human beings to for- 
2. Morgan, I. M. Immunization of mon- malin-inactivated trivalent poliomyelitis 
keys with formalin-inactivated _polio- vaccine, Amer. J. Hyg. 56 :265-86, 1952. 
myelitis viruses, Amer. J. Hyg. 487394 4. Koprowski, H. and Cox, H. R. Studies 


406, 1948. on chick embryo adapted rabies virus; 


| 
¢ 
w 


THE 


BULL 


ETIN 


10. 


culture characteristics and pathogeni- 
city, J. Immunol, 60 :533-54, 1948. 

Koprowski, H. Experimental studies on 
rabies virus, Canad. J. publ. Hith 40: 
60-67, 1949. 
Co 
adapted 


Review of chick-embryo 
living 
with primary emphasis on use in dogs, 
Proc. U.S, live Stk. sanit. Assoc, 53 :264- 
72, 1949. 

Koprowski, H. and Black, J. Studies on 
chick-embryo 


rabies virus vaccines, 


adapted rabies virus; 
pathogenicity for dogs and use of egg- 
adapted strains for vaccination 

poses, J. Immunol. 64:185-96, 1950, 


Koprowski, 


pur- 
Immunization with 
living with particular 
reference to rabies and hog cholera, 
Vet. Med. 47 :144-50; 154, 1952. 

Koprowski, H, and Black, J. Studies on 


modified virus 


rabies virus; 


vaccinated 


chick embryo adapted 


duration of immunity in 
dogs, Proc, Soc, exp. Biol. Med. 80: 
410-15, 1952. 

Schroeder, C. R., Black, J., Burkhart, 
R. L. Koprowski, H. 


cattle; prevention of vampire bat para- 


and Rabies in 
lytic rabies, derriengue, by vaccination 
with chick-embryo-adapted rabies virus, 
Vet. Med. 47 :502-06, 1952. 

F., Weller, T. H. and Rob- 
Cultivation of the Lansing 


Enders, J. 
bins, F. C. 
strain of poliomyelitis virus in cultures 
of various human embryonic 
Science 109 :85-87, 1949. 

Weller, T. H., Robbins, F. C. and En- 
ders, J. F. Cultivation of poliomyelitis 


tissues, 


virus in cultures of human foreskin and 
embryonic tissues, Proc. Soc. exp, Biol. 
Med. 72:153-55, 1949. 

Robbins, F. C., Enders, J. F. and Wel- 
ler, T. H. The effact of poliomyelitis 
virus upon cells in tissue cultures (ab- 
stract), J. clin. Invest. 29:841, 1950. 
Robbins, F. C., F., Weller, 
T. H. and Florentino, G. L. Studies on 


Enders, J. 


the cultivation of poliomyelitis viruses 
the direct 
identification of 


isolation 
virus 
strains in tissue culture from patients 


in tissue culture; 


and serologic 
with nouparalytic and paralytic polio- 
myelitis, Amer. J. Hyg. 54:286-93, 1951. 
Enders, J. F. General preface to studies 


16. 


23. 


on the cultivation of poliomyelitis 
viruses in tissue cultures, J. Jmmunol. 
69 :639-43, 1952. 

Weller T. H., Enders, J. F., Robbins, 
F. C. and Stoddard, M. B. Studies on 
the cultivation of poliomyelitis viruses 
in tissue culture; the propagation of 
poliomyelitis viruses in suspended cell 
cultures of various human tissues, J. 
Immunol. 69 :645-71, 1952. 


Robbins, F. C., Weller, T. 
ders, J. F. 


H. and En- 
Studies on the cultivation of 
poliomyelitis viruses in tissue culture; 
the poliomyelitis 
viruses in roller-tube cultures of various 
human tissues, J. Immunol. 69:673-94, 
1952. 

Svedmyr, A., Enders, J. F. and Hollo- 
way, A. Complement fixation with Brun- 
hilde and Lansing poliomyelitis viruses 


propagation of the 


propagated in tissue culture, Proc, Soc, 
erp. Biol, Med. 79:296-300, 1952. 
Svedmyr, A., Enders, J. F. and Hollo- 
way, A. Complement fixation with the 
three types of poliomyelitis viruses pro- 
pagated in tissue culture, Amer. J. Hyg. 
5? 60-70, 1953. 

Youngner, J. S., Ward FE. N. 
J. E. 
cultures of monkey 


and Salk, 
Studies on poliomyelitis viruses in 
testicular tissues; 
propagation of virus in roller tubes, 
Amer, J. Hyg. 55 :291-300, 1952. 

Youngner, J. S., Ward, FE. N. and Salk, 
J. E. 
cultures of 


Studies on poliomyelitis viruses in 
tissue; 
differences among strains in tissue cul- 


monkey testicular 
ture infectivity with preliminary data 
on the quantitative estimation of virus 
and antibody, Amer. J. Hyg. 55 :301-22, 
1952. 

Youngner, J. S., Lewis, L. J.. Ward, E. 
N. and Salk, J. FE. Studies on poliomye- 
litis viruses in cultures of monkey tes- 
ticular tissue; isolation and immunologic 
identification of poliomyelitis viruses 
from fecal specimens by means of roller 
tube cultures, Amer. J. Hyg. 55 :347- 
56, 1952. 

Ledinko, N., Riordan, J. T. and Mel- 
nick, J. L. Differences in cellular patho- 
genicity of two immunologically related 
poliomyelitis viruses as revealed in tis- 
sue culture, Proc. Soc. erp. Biol. Med. 


95 6 
5. 
|_| 
6. 
7. 17. 
8. 
18, 
9. 
19. 
20. 
11. 
21. 
12. 
13. =. 
14. 
= 
15. 


Poliomyelitis 


Symposium 


957 


24. 


25. 


26. 


28. 


8 


31. 


78:83-88, 1951, 
Ledinko, N. and Melnick, J. L. 
mvelitis viruses in 


Polio- 
tissue culture; sus- 
ceptibility of testicular tissue from im- 
mune monkeys, Proc. Soc, erp. Biol. 
Med. 87 :144-48, 1952. 

Melnick, J. L. T. Polio- 


myelitis viruses in tissue culture; pro- 


and Riordan, J. 


tein-free nutrient media in stationary 
and roller tube cultures, Proc. Soc. exp. 
Biol. Med, 81 7208-13, 1952. 

Ledinko, N., Riordan, J. T. 
nick, J. L. 


litis viruses in tissue cultures of monkey 


Mel- 
Multiplication of poliomye- 


testes; growth curves of Type 1 (Brun- 
hilde) and Type 2 (Lansing) strains 
and description of a quantitative neu- 
tralization test, Amer. J. Hyg, 55 :323- 
38, 1952. 

Riordan, J. 


nick, J. 


litis viruses in 


T., Ledinko, N. and Mel- 
Multiplication of poliomye- 
tissue cultures of mon- 
key testes; direct isolation and typing 
and 
spinal cords in roller tubes, Amer. J. 
Hyg. 55 339-46, 1952. 

T., Scherer, W. F. and Bu- 
torac, G. Propagation of poliomyelitis 


of strains from human stools 


Syverton, J. 


virus in cultures of monkey and human 
testicular tissues, Proc. Soe. exp. Biol. 
Med. 77 723-28, 1951. 

Syverton, J. T. W. F. 
Studies on the propagation in vitro of 


and Scherer, 
poliomyelitis viruses; viral multiplica- 
tion in tissue cultures employing mon- 
key and human testicular cells, J. exp. 
Med, 96 :355-67, 1952. 

Studies on the propagation in vitro of 


Scherer, and Syverton, J.T. 
poliomyelitis viruses; a description of 
the growth curve and its relation to the 
cytopathogenicity of poliomyelitis virus, 
J. exp. Med. 96 :369-88, 1952. 

W. F. Syverton, J. T. 
Studies on the propagation in vitro of 


Scherer, and 
poliomyelitis viruses; the propagation 
of poliomyelitis viruses in tissue cul- 
tures devoid of nerve cells, J. erp. Med. 
96 :389-400, 1952. 

Scherer, W. F., Syverton, J. T. and 
Gey, G. O. Studies on the propagation 
in vitro of poliomyelitis viruses; viral 
multiplication in a stable strain of hu- 


33. 


34. 


35. 


36, 


37. 


38. 


39. 


0. 


41. 


man malignant epithelial cells (Strain 
Héla) derived from an epidermoid car- 
cinoma of the cervix, J. exp. Med. 97: 
695-710, 1953. 


Franklin, A. E., Dunean, D., Wood, 
W. and Rhodes, A. J. Cultivation of 
Lansing poliomyelitis virus in tissue 


culture; utilization of glucose in’ syn- 
thetic medium, Proe. Biol. 
Med. 79:715-18, 1952. 

Thicke, J. C., Dunean, D., Wood, W., 
Franklin, A. FE. and Rhodes, A. J. Cul- 


tivation of poliomyelitis virus in tissue 


Soe. erp. 


culture; growth of the Lansing strain in 
human embryonic Canad. J. 
med. Sei, 30 7231-45, 1952. 

Wood, W., Franklin, A. E., Clark, F. 
M., Duncan, D. and Rhodes, A. J. Cul- 
tivation of poliomyelitis virus in tissue 
culture; synthetic medium in roller tube 


tissues, 


cultures, Proc. Soc. exp. Biol. Med, 
81 7434-38, 1952. 
Smith, W. M., Chambers, V. C. and 


Evans, C. A. 


viruses in 


Growth of neurotropic 
extraneural tissues; prelim- 
the propagation of 
poliomyelitis virus (Lansing and Hof. 
strains) in 


inary report on 


testicu- 
19 368-73, 


cultures of human 
lar Northwest Med. 
1950. 

Smith, W. M., Chambers, V. C. 
Evans, C. A. 


viruses in extraneural tissues; poliomye- 


tissue, 


and 
Growth of neurotropic 


litis virus in human testicular tissue in 
vitro, Proe. Biol. Med. 78: 


696-700, 1951. 


Soc. erp. 
Salk, J. FE. Studies in human subjects on 
active immunization against poliomyeli- 
tis; a preliminary report on experiments 
in progress, J. Amer, med. Assoc. 151: 
1081-98, 1953. 

Salk, J. BE. Use of adjuvants in studies 
on influenza immunization; degree of 
persistence of antibody in human sub- 
jects two years after vaccination, J. 
Amer. med. Assoc. 151:1169-75, 1953. 
Eckardt, R. E., Director, Medical Re- 
search Division, Esso Laboratories, Lin- 
den, N. J. 
1953. 
Twort, C. C. Twort, J. M. 
carcinogenic potency of mineral 
J. industr, Hyg. 18 2204-26, 1931, 


Personal communication, 


The 
oils, 


and 


¥ 
= 
= 
Pa) 
= 4 
5 
27 
= 
= 
= 
ay 
30 
re 


953 


THE BULLETIN 


43. 


45. 


46. 


48. 


49. 


50. 


51. 


52. 


Page, R. C. and de Beer, E. J. Produe- 


tion of cysts following intramuscular 
injection of vegetable oils, Amer. J. 
med, Sci. 205:812-14, 1943. 

Ehrich, W. E., Halbert, S. P., Mertens, 
E. and Mudd, S. Mechanism of the 
augmenting action of mineral oil on 
antibody production; tissue reactions 
and antibody response to dysentery vac- 
cine in saline and in saline-lanolin-min- 
eral oil emulsion, J. erp. Med. 82 :343-60, 
1945. 

Hueper, W. C., Chief, Environmental 
Cancer Section, National Cancer Insti- 
tute, Bethesda, Md. Personal communi- 
cation, 1953. 

Pait, C. F. and Pearson, H. E. Rabies 
vaccine encephalomyelitis in relation to 
the incidence of animal rabies in Los 
Angeles, Amer. J. publ. Hith 39:875- 
77, 1949. 

Remlinger, P. and Bailly, J. Paralysies 
au cours du traitement antirabique chez 
le chien; application possible a l’étude 
des accidents paralytiques de homme, 
C. R. Soe, Biol, 96 :772-73, 1927. 

Gey, G. O., Coffman, W. D. and Ku- 
bicek, M. T. 
the proliferative capacity of cervical 


Tissue culture studies of 


carcinoma and normal epithelium (ab- 
stract), Cancer Res, 12:264-65, 1952. 
Li, C. P, and Schaeffer, M. Adaptation 
of Type 1 poliomyelitis virus to mice, 
Proe. Biol. Med. 82:477-81, 
1953. 

Theiler, M. and Smith, H. H. The use 
of yellow fever virus modified by in 


Soc. exp. 


vitro cultivation for human immuniza- 
tion, J. exp. Med. 65 :787-800, 1937, 
Theiler, M. and Smith, H.H. The effect 
of prolonged cultivation in vitro upon 
the pathogenicity of yellow fever virus, 
J. exp. Med, 65 :767-86, 1937. 

Theiler, M. The development of vaccines 
against yellow fever. (Les Prix Nobel 
en 1951.) Stockholm, Kungl. Boktryc- 
keriet P.A. Norstedt and Séner, 1952. 
Cox, H. R. Use of yolk sac of develop- 
ing chick embryo as medium for grow- 
Rocky Mountain 
spotted fever and typhus groups, Publ. 
Hith Rep. 53 :2241-47, 1938. 

Cox, H. R. A filter-passing infectious 


ing rickettsiae of 


55. 


56. 


58. 


59. 


61. 


62. 


agent isolated from ticks; description 
of organism and cultivation 
ments, Publ. Rep. 
1938. 

Cox, H. R. and Bell, E. J. The cultiva- 
tion of Rickettsia diaporica in tissue 


experi- 
53 2270-76, 


culture and in the tissues of developing 
chick embryos, Publ. Hlth Rep 54: 
2171-78, 1939. 

Cox, H. R. Rocky Mountain spotted 
fever; protective value for guinea pigs 
of vaccine prepared rickettsiae 
cultivated in embryonic chick tissues, 
Publ. Hith Rep. 54:1070-77, 1939. 

Cox, H. R. Rickettsia diaporica and 
American Q fever, Amer. J. trop. Med. 
20 :463-69, 1940. 

Cox, H. R. Cultivation of rickettsiae of 
the Rocky Mountain spotted fever, ty- 


from 


phus and Q fever groups in the em- 
bryonic tissues of developing chicks, 
Science 94:399-403, 1941. 

Cox, H. R. Some recent advances and 
current problems in the field of rickett- 
sial diseases, Arch. ges. Virusforsch. 4: 
518-33, 1951. 

H. A. H. 
Modificacéio do virus de febre amarella 


Penna and Moussatché, 


por passagens em serie no embryao de 


gallinha em desenvolvimento, Brasil- 
med. 53 :903-04, 1939. 
Cox, H. R. Growth of viruses and 


rickettsiae in the developing chick em- 
bryo. Ann. N. Y. Acad. Sci. 55:236-47, 
1952. 

Cox, H. R. Tissue cultures as a more 
sensitive method than animal 
tion for detecting equine encephalomye- 
litis virus, Proce. Soc. exp. Biol. Med. 
83 :607-09, 1936. 

Frenkel, H. S. and Frederiks, H. H. J. 
Cultivation of foot-and-mouth disease 
virus in explanted epithelial tissue of 
the bovine rumen, Nature 164:235-36, 
1949. 

Frenkel, H. S. Histologic changes in ex- 
planted bovine epithelial tongue tissues 
infected with the virus of foot-and- 
mouth disease, Amer. J. vet. Res. 10: 
142-45, 1949. 

Frenkel, H. S., Dunne, H. W. and Os- 
teen, O. L. Foot-and-mouth disease 
virus propagation, J. Amer. vet. med. 


inocula- 


| 
42. 
54. 
|| 
44. 
| | 
= 
57. 
= 
47. = 
= 60. 
|_| 
= 
= 
63. 
= 
64. 
53. 


Poliomyelitis Symposium 959 


Assoc. 115:178, 1949. 

Frenkel, H. S. Research on foot-and- 
mouth disease; the cultivation of the 
virus on a practical scale in explanta- 
tions of bovine tongue epithelium, 
Amer. J. vet. Res. 12:187-90, 1951. 
Frenkel, H. S. and Dunne, H. W. Re- 
search on foot-and-mouth disease; cul- 
tivation of the foot-and-mouth disease 
virus in explanted epithelium of the 
bovine tongue; tissue and medium var- 
iations, Amer. J. vet. Res, 13 :21-23, 
1952. 

Boynton, W. H. Preliminary report on 
the propagation of hog cholera virus in 
vitro, Vet. Med. 41:346-47, 1946. 
Boynton, W. H., Takahashi, W. N., 
Woods, G. M. and Walker, W. W. 
Further studies on propagation of hog 
cholera virus in vitro including electron 
micrographs, Vet. Med. 43 :403-06, 1948. 
Clancy, C. F., Cox, H. R. and Bottorff, 
C. A. Laboratory experiments with liv- 
ing Newcastle disease vaccine, Poult. 
Sci. 28:58-62, 1949, 

Markham, F. S., Cox, H. R. and Bot- 
torff, C. A. Field trials with living virus 
vaccine for Newcastle disease, Poult. 
Sci. 28 752-57, 1949. 

Markham, F. S., Bottorff, C. A. and 
Tennison, L. B., Jr. Observations on the 
relationship of passive immunity to re- 
sponse following intranasal vaccination 
against Newcastle disease, Proc. U.S, 
live Stk. sanit, Assoc. 54:161-65, 1950, 
Markham, F. S., Bottorff, C. A. and 
Cox, H. R. The conjunctival application 
of Newcastle disease vaccine (intra- 
nasal type) in parentally immune and 
susceptible chicks, Cornell Vet. 41 :267- 
82, 1951. 

Cabasso, V. and Cox, H. R. Propaga- 
tion of canine distemper virus on the 
chorio-allantoic membrane of embryo- 
nated hen eggs, Proc. Soc. exp. Biol. 
Med. 71:246-50, 1949. 

Cabasso, V. J., Burkhart, R. L. and 
Leaming, J. D. The use of an egg- 
adapted modified canine distemper virus 
vaccine under experimental conditions 
and in the field, Vet. Med. 46:167-75; 
179, 1951. 

Cabasso, V. J. and Cox, H. R. A dis- 


temperlike strain of virus derived from 
a case of canine encephalitis; its adap- 
tation to the chick embryo and subse- 
quent modification, Cornell Vet. 42:96- 
107, 1952. 

Cabasso, V. J. Canine distemper and 
“hard pad” disease, Vet. Med. 47 :417- 
23, 1952. 

Cabasso, V. J. Canine viruses; dis- 
temper and “hard pad” disease, in- 
fectious canine hepatitis and rabies 
control, Southwest. Vet. 6:19-24; 137- 
41, 1952-1953. 

Cabasso, V. J., Stebbins, M. R. and 
Cox, H. R. Onset of resistance and 
duration of immunity to distemper in 
ferrets following a single injection of 
avianized distemper vaccine, Vet. Med. 
48 147-50, 1953, 

Koprowski, H., James, T. R. and Cox, 
H. R. Propagation of hog cholera virus 
in rabbits, Proc. Soc, erp. Biol. Med. 
63 178-83, 1946. 

Koprowski, H., James, T. R. and Cox, 
H. R. Laboratory studies and data on 
modified live hog cholera vaccine, Proc. 
live Stk. sanit. Assoc. 55 7214-23, 
1951. 

Schreeder, C. R., Harvey, M. J., Kop- 
rowski, H., James, T. R. and Cox, H. 
R. Trends in hog cholera immunization, 
Southwest. Vet. 5:217-23, 1952. 
Harvey, M. J., Burkhart, R. L., Leam- 
ing, J. D., Percival, R. C., Schroeder, 
C. R. and Welsh, M. Field trial studies 
with Rovac, Proce. U. S. live Stk. sanit. 
Assoc, 55;:224-79, 1951. 

Gear, J. Immunity to poliomyelitis, 
Ann. intern. Med, 37 :1-22, 1952. 
Kolmer, J. A. and Rule, A. M. Concern- 
ing vaccination of monkeys against 
acute anterior poliomyelitis with spe- 
cial reference to oral immunization, J. 
Immunol, 26 :505-15, 1934. 

Koprowski, H., Jervis, G. A. and Nor- 
ton, T. W. Immune responses in human 
volunteers upon oral administration of 
a rodent-adapted strain of poliomyelitis 
virus, Amer. J. Hyg. 55 :108-26, 1952. 
Koprowski, H., Jervis, G. A., Norton, 
T. W. and Nelsen, D. J. Further studies 
on oral administration of living polio- 
myelitis virus to human subjects, Proe. 


ee 
— — 
‘ 
76. 
66. 
77. 
67. 78. 
79. 
69. 
80. 
70. 
71. 
83. 
73. 
85. 
74. 
at 
75. 
j 


THE BULLETIN 
Soc, exp. Biol. Med, 82:277-80, 1953. 81 7525-29, 1952. 

87. Roca-Garcia, M., Moyer, A. W. and 89. Moyer, A. W., Accorti, C. and Cox, H. 
Cox, H. R. Poliomyelitis; propagation R. Poliomyelitis; propagation of the 
of MEFIL strain of poliomyelitis virus MEF1 strain of poliomyelitis virus in 
in developing chick embryo by yolk sac the suckling hamster, Proc, Soc. exp. 
inoculation, Proce, Soc. erp. Biol. Med, Biol. Med. 81:513-18, 1952. 

8/:519-25, 1952. 90. Roca-Garcia, M. et al Unpublished 

88. Cabasso, V. J., Stebbins, M. R., Dutch- data. 


er, R. M., Moyer, A. W. and Cox, H.R. 91. Cabasso, V. J. et al. Unpublished data. 
Poliomyelitis; propagation of MEFI 92. Burruss, H., United States Government 


strain of poliomyelitis virus in develop- * technical consultant on yellow fever 
ing chick embryo by allantoic cavity vaccine, National Drug Co., Swiftwater, 
inoculation, Proce. Soc. erp. Biol. Med. Penna. Personal communication, 1953. 


MONTHLY PANEL MEETINGS ON 
THERAPEUTICS FOR THE GENERAL PHYSICIAN 
1953 — 1954 
4:30 P.M. —Fridays 
at 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N. Y. 


JANUARY 8, 1954 


Subject: CURRENT CONCEPTS IN THE MANAGEMENT OF 
MENOPAUSE, FEMALE AND MALE 


Moderator: HOWARD C. TAYLOR, JR.—Professor and Chairman, Department of 
Obstetrics and Gynecology, College of Physicians & Surgeons Colum- 
bia University; Director, Obstetrical & Gynecological Service, Presby- 
trian Hospital 


Members: FREDERICK RANDOLPH BAILEY—Associate Clinical Professor of 
Medicine, College of Physicians & Surgeons, Columbia University; 
Associate Attending Physician, Presbyterian Hospital 


ROBERT S. HOTCHKISS—Professor and Chairman, Department of 
Urology, New York University Post-Graduate Medical School; Direc- 
tor of Urology, University Hospital 


CHARLES M. McLANE—Associate Clinical Professor of Obstetrics & 
Gynecology, Cornell Medical School; Attending Obstetrician and 
Gynecologist, New York Hospital 


S. BERNARD WORTIS—Professor of Psychiatry and Neurology, New 
York University College of Medicine 


(Continued on page 980) 


DECEMBER 


HISTORICAL PERSPECTIVES OF THE 
PROBLEM OF ALCOHOLISM * 


Josern Hirsn, Ed.D. 


Consultant, Committee on Problems of Alcohol, National Research Council 


T 


aseseseseses tum that “the historian reports to us, not events them- 


HERE are alleged to be some 200,000 publications of all 


Sc. 


kinds on alcohol and alcoholism. These materials consti- 
tute a body of knowledge and opinion from which we 


m 


can draw certain perspectives. Heinrich von Sybel’s dic- 


selves, but the impressions they have made on him,” applies both in the 
selection and reporting that follows. 

Alcohol is as ancient as plant life itself. Alcoholism, however, is only 
as old as man. Each has a history of its own but as their etymology 
suggests, they are, of course, interrelated. 

The ancient history of alcohol is unknown. It is produced freely in 
nature and like fire was probably stumbled upon by man accidentally. 
Some fruit may have been left in an open bow! for a time. It fermented 
eventually; the yeast and bacteria normally in the air had done their 
work and turned sugar to alcohol, leaving a pulpy, fluid mass with a 
distinctive odor. Some inquisitive, hardy soul came along and, attracted 
by the odor, tested the first wine. At different times in the distant past, 
primitive men in various parts of the world, wherever there was fruit, 


made this same discovery. They were quick to take to it and quick to 
improve upon it. 


They discovered that alcoholic beverages could be produced from 
practically any fermentable material—from fruits and berries, from 
flowers and honey, from the sap of trees, from milk, from almost any 
plant or animal substance containing carbohydrate or sugar. In the 
tropics they learned to use the sap of the palm tree and of the cactus; in 
the Far and Near East and in Europe, honey and milk from the mare 
and the sheep; in the New World, corn, barley, oats, wheat, sugar cane, 
potatoes, beans and a wide variety of other plants. 

Alcoholic beverages were as important in the life of primitive man 


* Presented before the Stated Meeting of The New York Academy of Medicine, March 5, 1953. 
Manuscript received March 6, 1953. 
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as they are in our own lives. They were the anodyne which permitted 
him to escape from the constant threats of his hostile world—cold, 
hunger, sickness, warfare. They became an important part of his religi- 
ous and tribal life. In fact severe intoxication often accompanied 
religious festivals and special tribal ceremonies, although individual in- 
toxication, apart from such ceremonies, was generally frowned upon. 

Primitive man handed down to his modern heirs an alcoholic tradition 
that no legislation has ever succeeded in obliterating. Then as now, men 
drank to welcome friends and to speed them on their way. They drank 
to their new leaders and to the new year. They drank to brides and to 
grooms. They drank to the newborn and they drank to the dead. They 
drank to each other’s health. They drank to launch ships. They drank 
through wars to forget their misery and defeat; they drank to celebrate 
victory. They drank in luxury as a symbol of their wealth and of their 
idleness; they drank in poverty to forget their hunger. They drank to 
their gods; they even drank their God’s blood. And at every step along 
the drinking road there were those who inveighed against the excesses, 
those who preached temperance and prohibition. 


ALCOHOL AND THE BIBLE 


There are alleged to be more than 250 references to alcoholic bev- 
erages in the Old and New Testaments. None of these, however, sug- 
gests that alcohol is, in itself, evil. Psalm 104 is representative, it refers 
to “wine that maketh glad the heart of man.” The gth Chapter of the 
Book of Judges refers to “new wine that cheereth God and man.” 

Throughout the Old Testament the citations on alcohol abound with 
salutary symbols. The repeated references in the Book of Deuteronomy 
hold alcoholic beverages as one of the beneficents of God to be taken 
with meals in praise of the Lord. 

The New Testament in the gospels, likewise speaks of wine as one 
of the Lord’s blessings, to be cherished and preserved. The various 
references to Jesus indicate that he was not only not opposed to the 
use of wines but that he regarded it as permissible and as a means of 
enjoyment. The use of wine in the Lord’s sacrament is an extension of 


the sacrificial and reverential use of wine by the Jews on many holy 
days. Both Jews and early Christians regarded wine, the product of the 
grape, as one of God’s works, hence good. 

But the excessive use of wine is strongly cgndemned throughout the 
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Bible. One of the earliest biblical condemnations of drunkenness is found 
in the gth Chapter of the Book of Genesis. Upon alighting from the 
Ark, we are told, Noah planted a vineyard and at the first opportunity 
made wine from the grape and drank sufficiently to make his one of the 
earliest recorded lost week-ends in history. After the experiences of 377 
days and nights on the Ark, it is understandable that he should seek 
the solace of forgetfulness in the wine! The report on this in the Book 
of Genesis closes with the curse that Noah laid upon his offending son 
and records what has become a point of view for Jews, ancient and 
modern, that the weakness of civilization (in this case the Canaanites) 
is ascribable to over-indulgence in alcoholic beverages. 

There are other and numerous Old Testament condemnations of 
alcoholic excesses. Amos, one of the early great prophets, attacked the 
ladies of Samaria, calling them the kine of Bashan, charging them with 
exploitation of their husbands to obtain money to satisfy their demands 
for wine and other luxuries. Hosea cited drunkenness as one of the 
causes of the moral collapse of his time. Isaiah said: “Woe unto them 
that rise up early in the morning, that they may follow strong drink; 
that tarry late into the night tll wine inflame them.” 

Perhaps the most moralistic of all of the Books of the Bible, the Book 
of Proverbs, which has undoubtedly served as the moral and legal basis 
for the extremists’ credo with reference to alcoholic excesses in all times, 
questions and answers in its 23rd Chapter: “Who hath woe? Who hath 
sorrow? Who hath contentions? Who hath complaining? Who hath 
wounds without cause? They that tarry long at the wine; they that go 
to seek out mixed wine; look not thou upon the wine when it is red, when 
it sparkleth in the cup, when it goeth down smoothly, at the last it biteth 
like a serpent and stingeth like an adder. Thine eyes shall behold strange 
things and thy lips shall utter perverse things. Yea, thou shalt be like 
he that lieth down in the midst of the sea... . They shalt striken me, 
shalt thou say, and I was not hurt; they have beaten me, and I felt it 
not, when shall I awake? I shall seek it yet again.” 

There is relatively little in the Old Testament which contributes in 
a constructive way to the management of drinking excesses. In the 35th 
Chapter of Jeremiah the Rechabites advocated a return to the austere 
standards of the desert from whence they had originally emerged and 
an abandonment of the use of wine and strong drink; but this—an ap- 
proach familiar to us today—was a retreat from, rather than an attack 
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upon, the problem of excessive drinking. 

The New Testament also contains a number of warnings concern- 
ing drunkenness and other excesses. Thus the first epistle of St. Peter 
refers to the days when people “walked in lasciviousness, lusts, excess of 
wine, revelings, carousings, and abominable idolatries.” In the post-apos- 
tolic period of the early Christian church, there is much evidence of a 
breakdown in standards of behavior amongst its leadership and a return 
to the practices of the “pagan society” so strongly abjured by Peter. 

As a consequence, from time to time there was advocacy of total 
abstinence among some of the early church leaders. Its greatest vogue 
and influence came, however, with the major split in the Church during 
the Reformation. The preachments of temperance by Calvin and Luther, 
and those of abstinence by Wesley, the founder of Methodism, were to 


have a profound effect not only upon their immediate followers but 
upon our own time as well. 


ALCOHOL AND ANCIENT CULTURES 


The classical writers of Greece and Rome—the poets and historians, 
the philosophers and essayists, the physicians and commentators—also 
contributed greatly to our perspectives on ancient drinking customs. 
Athenaeus, in his classic work, The Deipnosothists, devoted 70 chapters 
to a description of 100 drinking cups of various forms and sizes made of 
every conceivable material—earthenware, gold, silver, wood, horn, etc. 
Many of these vessels, reflecting the patterns of ceremonial drinking in 
ancient Greece and Rome, are on exhibition in most of our great 
museums today. 

In Greece, for example, intoxication in its ceremonial aspect is trace- 
able back to the mythical age. The demi-god, Dionysos, is credited with 
the discovery of wine and its introduction into Egypt, Syria and parts 
of Asia. Upon his return to Greece, he was deified and celebrations and 
festivals called Dionysia were set up in his honor. 

Habitual drunkenness was exceptional amongst the Greeks but in- 
texication at banquets and at the Dionysia was common. Total abstinence 
was rare but not unknown. There was a period in fact when the Lacedae- 
monians were teetotallers and imposed this practice upon their youth by 
compelling them to become painfully drunk, thus instilling a repugnance 
for alcoholic beverages. “Water drinkers,” however, were generally 
regarded with repugnance as effeminate in the Greco-Roman cultures. 


Alcoholism 


The drinking of alcoholic beverages at ancient Greek banquets and at 
ceremonials followed prescribed forms and was responsible in large 
measure for the habitual temperance of the Greeks. Unmixed wine, for 
example, was only drunk in small quantities at the end of dinner in a 
libation. Habitual drinking of undiluted wine was considered the sign 
of the barbarian or boor, The dilution of wine usually took place in a 
large krater or bowl and the mixture, made with hot or cold water or 
sometimes snow, almost always contained more water than wine. Equal 
proportions of wine and water were very uncommon and usually re- 
garded as highly intoxicating. 

In contrast to the relative sobriety of the Greeks, many of their 
writers reported the prevalence of intoxication and alcoholism amongst 
other nations such as the Cynthians, the Lydians, the Persians, the Car- 
thaginians, the Iberians and the Thracians. Commentaries on the preval- 
ence of alcoholism amongst these nations were often associated with 
reports of their licentiousness as well. 

Roman drinking patterns also contrasted sharply with the Greeks 
and were marked with notorious excesses. Drinking at Roman banquets 
went often to the extreme of insensibility and it was common practice 
during the course of banquets to induce vomiting by introducing a 
flamingo feather into the throat of the drinker so that more drink and 
food could be taken. To stimulate the appetite for alcoholic beverages, 
moreover, raw onions and powdered pumice stone were taken. 

Roman festivals, giving the populace at large an opportunity of aping 
their rulers’ intemperate ways, were marked by widespread intoxication 
and, at times, by such scandalous excesses in all forms of behavior which 
led, finally, to a decree by the Senate forbidding any Bacchanalia. There 
were, however, other famous intoxication-marked festivals such as the 
feast of Flora or Floralia held in March and Saturnalia held in December. 

‘Towards the end of the Republic inebriety was so widespread that 
laws were enacted in an attempt to cope with the public disorders asso- 
ciated with drinking excesses—including some laws directed specifically 


against female drinking—bur, like their modern counterparts, they did 
little to curb the overindulgence. 


Both the Greeks and the Romans distinguished between excessive 
drinking or intoxication and alcoholism. Pliny’s description of the alco- 
holic is classic: “Pallor, pendulous cheeks, bloodshot eyes, tremulous 
hands which spill the full cup and, as an ever present penalty, sleep dis- 
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turbed by the furies, restlessness at night, and lastly, monstrous passions 
and even crimes which in their eyes have become the supreme delight. 
The next day wine infects their breath, and their memory is dead. This 
is what they call seizing life, whereas each day they lose both that day 
and the next.” 

Seneca’s description quoted by Magnus Huss, who centuries later is 
still regarded as one of the advanced medical thinkers on the problem of 
alcoholism, corresponds with many clinical descriptions of the long-term, 
malnourished alcoholic. “The results,” he wrote, “are pallor, quivering 
of the muscles soaked in wine, and an emaciation due to indigestion and 
not to hunger. Hence, uncertain and tottering gait, and constant stumb- 
ling as if they were actually drunk; hence, swelling of the skin and the 
distension of the belly, which has taken more than it can hold; hence, 
jaundiced and discolored complexion . . . and the nerves dulled and 
without feeling, or, on the other hand, constantly twitching. Why need 
I speak of the giddiness or disturbance of vision and hearing and the 
insidious pains in the head?” Malnutrition and possible avitaminosis, liver 
dysfunction and possible cirrhosis, Korsakoff’s syndrome and delirium 
tremens mark this classic description. 

The writers of ancient Greece and Rome made many observations 
on the relationship between excessive drinking and sexuality, prostitution, 
criminality and other problems. In the light of modern knowledge these 
ancient observations, however, are, in the main, antique and have no 
relationship to the facts as we know them today. 


ALCOHOL AND THE LAw 


The early laws of the Hebrews and Romans and the later laws of the 
English, upon which our own legal system is based, varied a good deal 
with respect to irrational acts committed under the influence of alcohol. 
The Talmud is categorical. It says: “Drink not, and thou wilt not sin.” 
It considers the offender, having himself produced “a temporary aberra- 
tion of mind,” not exempted from any infringement of the law. The 
Romans were more lenient. A crime committed under the influence of 
alcohol, unless it was taken specifically for that purpose—suggesting in- 
tent or premeditation—was usually punished less severely than a soberly 
committed crime. In this respect the English law in general followed the 
Hebraic tradition. 

The Christian Church’s attitude toward drunkenness as immoral and 
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sinful is rooted deeper than the asceticism of Calvin and the Protestant 
Reformation. As early as the seventh century A.D. the princes of the 
Church adopted restrictions directed specifically at the clergy whose 
excessive drinking had become a serious problem. The influence of the 
Church was so great during the Middle Ages that these ecclesiastical 
ordinances became, in effect, the law of the land. 

The supposed evil consequences of excessive drinking do not fully 
account for the restrictions imposed against it in the Far Eastern re- 
ligions. The English sociologist Westermarck believes that the Moham- 
medan prohibition, for example, “mainly arose from the Prophet's anu- 
pathy to Christianity” which had made of the wine a symbol “of the 
highest religious import.” Other motives—the desire to prevent licenti- 
ousness, crime and other problems believed to result from drinking, and 
the belief that wine was physiologically polluting—are believed to have 


been influencing factors. 

During the early Christian era up through the Middle Ages, intoxica- 
tion was sharply stigmatized by the Church, hence by society, as an 
excess similar to gluttony, luxury and—under the Puritans—ostentation. 
Ecclesiastical law, first directed at the excesses of the ministry, then 
churchmen and churchgoers, eventually served as secular law. It was 
not until the 17th Century that secular law separated from church law 
and appeared to cope with general civilian problems of inebriety. 

The first important English statute was enacted in 1606. Its preamble 
states: “Whereas the loathsom and odious sin of drunkenness is of late 
grown into common use within this realm, being the root and foundation 
of many other enormous sins, as bloodshed, stabbing, murder, swearing, 
fornication, adultery, and such like, . . . abusively wasting the good 
creatures of God... .” The penalty for each conviction under this 
statute was 5 shillings. The offender was “committed to the stocks for 
every offence, there to remain by the space of six hours,” if unable to 
pay the fine. Blackstone interprets the time—six hours—sufficient for the 
offender to “have regained his senses, and not be table to do mischief 
to his neighbors.” 

The English statute of 1606 is significant not only because it was 
to remain the law of England for over two-and-a-half centuries but 
because it served as a model for colonial as well as contemporary 
legislation in America. 

Our colonial history is full of statutes directed against drunkenness— 
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generally of the disturbance-of-the-peace, violation of Blue Laws, and of 
profanation-of-the-Lord’s Day variety. Fines, floggings, imprisonment 
and censure were the common penalties. Between 1643 and 1779, Con- 
necticut, for example, passed 80 major liquor statutes of all varieties. 
Only two classes, those directed at drunkenness and those prohibiting 
the sale of liquor to Indians, minors and drunkards, are of particular 
interest. 

Though arbitrarily selected these are some of the baseblocks upon 
which much of modern law relating to alcoholic beverages and alcohol- 
ism is built. 


ALCOHOLISM AND MEDICINE 


Much as we may like to think that zoth Century medicine is largely 
responsible for the non-moralistic, humane view of the alcoholic as a 
sick person and alcoholism as a medical problem, we should be aware 
that these views were expressed, only to be either ignored or repressed, 
at various times throughout history, Beginning with Hippocrates, who 
made cogent observations on “fever after drinking” and “acute fever, 
trembling of the head, particularly of the lower lip, after a while con- 
vulsions, complete delirium. . . .”—an obvious commentary on delirium 
tremens—a number of physicians added to the growing body of knowl- 
edge on alcoholism as a medical problem. It was not until the 19th Cen- 
tury, however, in the persons of Thomas Sutton, Thomas Trotter, Ben- 
jamin Rush and Magnus Huss, that we find the bed-rock of our current 
understanding and management of alcoholism. 

Sutton (1767-1835) was born in England, took his medical degree 
at the University of Leyden in 1787 at the age of twenty and enjoyed 
throughout his entire professional life the esteem of colleagues and 
patients. While he wrote extensively on chest diseases, he is best known 
for his description of delirium tremens contained in his book, Tracts on 
Delirium Tremens, on Peritonitis, and on Some Other Internal Inflam- 
matory Affections, and the Gout, published in 1813 by J. Moyes in 
London. 

Thomas Trotter (1760-1832) was a general specialist in the field of 
alcoholism. His contribution to the literature on alcohol was probably 
the first comprehensive treatment of the subject. His doctor’s thesis, De 
Ebrietate, ejusque Effectibus in Corpus humanum, submitted to the 
University of Edinburgh in 1778, was subsequently expanded (1804) 


' 
i 


Alcoholism 969 


and published as the 200-page Essay, Medical, Philosophical and Chemn- 
cal, on Drunkenness.* 

“I consider drunkenness,” Trotter states in this Essay, “. . . to be a 
disease; produced by a remote cause, and giving birth to actions and 
movements in the living body, that disorder the functions of health.” 

The Essay contains many observations on etiology of current in- 
terest. On psychogenesis Trotter writes: “Again, are not habits of 
drunkenness more often produced by mental affections then corporeal 
diseases? | apprehend few people will doubt the truth of this. Does not 
the inebriate return to his potation rather to raise his spirits, and exhilarate 
the mind, than to support and strengthen the body? The diseases of body, 
if unattended with dejection, have no need of vinous stimulus; and three- 
fourths of the human race recover daily from all the stages of debility 
without ever having recourse to it.” 

Although Trotter had much to say against excessive drinking, he 
reflects a modern view in conceding a possible usefulness of alcohol for 
older people. “I am of opinion,” he wrote, “that no man in health can 
need wine tll he arrives at forty. He may then begin with two glasses 
in the day: at fifty he may add two more; and at sixty he may go to the 
length of six glasses per diem. . . . The stimulus of wine is favorable to 
advanced age.” 

Benjamin Rush, who contributed so much to early American medi- 
cine, medical education and psychiatry, did much to attract the medical 
profession to the problems of alcohol and the management of the alco- 
holic—all the while inveighing against alcoholic excesses. 

Rush (1745-1813) received his medical education in the United 
States and in Europe. He was the first Professor of Chemistry in America 
and later became Professor of Medicine at the University of Pennsyl- 
vania. Among his numerous publications, An Inquiry Into The Effects 
Of Ardent Spirits Upon The Human Body And The Mind With An 
Account Of The Means Of Preventing And Of The Remedies For 
Curing Them, published originally in 1785, stands out as the earliest 
American medical contribution to the literature on alcohol. This /mquiry 
gave important impetus to the early temperance movement in the United 
States. 

Rush was among the early medical practitioners to recognize the im- 
portance of psychiatric factors underlying excessive drinking. “Persons 


* The extracts quoted here are from the American edition of 1813 published by Bradford and Read 
of Boston. 
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under the pressure of debt, disappointments in worldly pursuits, and 


guilt,” he wrote “have sometimes sought to drown their sorrows in 
strong drink.” 


He recognized, too, the variety of treatments for alcoholism notable 
amongst which is the conditioned-reflex type. In principle his procedure 
is not vastly different from that used today. “The association of the idea 
of ardent spirits, with a painful or disagreeable impression upon some 
part of the body, has sometimes cured the love of strong drink. I once 
tempted a Negro man, who was habitually fond of ardent spirits, to 
drink some rum (which I placed in his way) and in which I had put a 
few grains of tartar emetic.—The tartar sickened and puked him to such 
a degree, that he supposed himself to be poisoned. I was much gratified 
by observing he could not bear the sight nor smell of spirits for two 
years afterwards.” 

A curious admixture of good medicine, sound common sense and 
classic temperance preachments, Dr. Rush’s essay repeats a canard that 
has since become a bluenose favorite. Writing of a case of a Dr. Haller, 
he states a “notorious drunkard (was) suddenly destroyed in conse- 
quence of the vapour discharged from his stomach by belching, accident- 
ally taking fire by coming in contact with the flame of a candle.” 

Finally we come to Magnus Huss. One of the earliest and most con- 
sistent temperance advocates in Sweden, Huss (1807-1890) served for 
several years at the Serafim Infirmary in Stockholm where he amassed 
a vast experience with alcoholic patients. His voluminous work, A/co- 
holisnus chronicus eller chronisk alkobolssjukdom, published in 1849, 
serves both as the basis of the current nosology of chronic alcoholism 
and the source for our understanding of the alcoholic and his manage- 
ment. There were, of course, certain inherent weaknesses in this work. 
His insistence, for example, that a specific brain pathology exists In 
chronic alcoholism had many followers up until modern times. His 
psychiatric generalizations, viewed in contemporary terms, were also 
faulty; yet his commentaries on his case histories are singularly sound. 
For example, he felt that there was no definite border between the symp- 
toms of alcoholic and non-alcoholic mental diseases. He pointed out the 
difficulty of determining whether the mental disorder was solely depen- 
dent upon the alcoholic excess or whether there were also other under- 
lying factors. He also described as an outstanding characteristic of the 
chronic alcoholic a generalized, diffuse anxiety not attached to any 
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specific object. All of these points of view are inherent in much of the 
psychiatric as well as cross-sectional research currently being under- 
taken. 


SUMMARY 


The Bible recognizes alcohol as a gift of God and therefore good. 
It condemns its abuse and trenchantly notes the tragic results of such 
abuse. It notes the practice of total abstinence but nowhere demands it. 
Thus the Bible can hardly be regarded as she legal support for contem- 
porary moralization about drinking. 

We find from the writings of the philosophers, the moralists, the en- 
cyclopedists and others of ancient Greece and Rome that both civiliza- 
tions were characterized by an acceptance of the drinking of alcoholic 
beverages as part of their way of life; that more than a mere acceptance, 
there was incorporation in religious and secular ceremonials, patterns of 
excessive drinking; that sporadic efforts were made to cope with these 
excesses and the social problems associated therewith. 

The history of the early laws concerning drinking referred back to 
the strictures laid down in the Bible to the extent that they were directed 
against consequences of excessive drinking—not against drinking itself. 
Beginning with the Reformation, however, church and secular law at 


various times and in various cultures were directed against drinking 
per se. 


Medical men have a long history and interest in alcoholism and in 
the problems associated with it. The recognition of this condition as a 
medical problem, however, was not clearly stated until the 18th Century; 
it was not accepted generally by the profession, nor were practices ini- 
tiated in terms of this premise, until relatively recent times. 
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ALCOHOL PROBLEM* 


Oskar DieTHELM 


Professor of Psychiatry, Cornell University Medical College 


LCOHOLISM, although an individual health problem, must 

be viewed from a broad biosocial point of view. Biologic, 

A including physiologic and pharmacologic investigations, 
psychologic and psychopathologic studies, and social and 

rt 2 cultural surveys will offer pertinent information. The 
findings must, however, be considered in their interrelationship. As far 
as | am aware, only one attempt was made in the long history of the 
study of alcoholism to attack the problem simultaneously from the 
physiologic, psychologic, and environmental (sociologic and cultural 
anthropologic) points of view. The vision of this uniform scientific 
attack was offered and put into effect by the Chicago physiologist, Carl- 


son, Unfortunately, after a few years his views were forgotten, and the 


problem was again attacked from the point of view of special scien- 
tific disciplines, 

Alcoholism may present a problem because of acute intoxication of 
varying degree, with an individual response physiologically and psycho- 
logically, and more or less disturbing social behavior. This intoxication 
may be followed by varying degrees of “hangover” and of memory of 
behavior during the intoxication, Disturbing as such an intoxication may 
be and often demanding medical attention, the problem of great im- 
portance is not the acute intoxication nor the relatively rare delirium 
tremens or alcoholic psychoses but the disorder which is called chronic 
alcoholism. In our studies, which were supported by a grant from the 
National Research Council (Committee on the Study of Alcoholism),' 
we arrived at the following definitions which are suitable for clinical 
and investigative purposes: A patient suffers from chronic alcoholism if 
he uses alcohol to such an extent that it interferes with a successful life 
(including physical, personality and social aspects), and he is either not 
able to recognize this effect, or is not able to control his alcohol con- 


* Presented before the Stated Meeting of The New York Academy of Medicine, March 5, 1953 
From the New York Hospital and the Department of Psychiatry of Cornell University Medical 
College, New York, New York 
Manuscript received March 1953. 
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sumption although he knows its disastrous results. An excessive drinker 
is an individual who uses alcohol frequently and in large quantities and 
may even behave pathologically when under the influence of alcohol. 
He is, however, capable of overcoming the habit when he becomes aware 
of the necessity for it. A heavy social drinker drinks heavily during social 
occasions, with frequent or even regular intoxication, but the drinking 
does not present serious handicaps. 

In these definitions terms such as addiction or compulsive drinking 
are avoided. From our clinical studies of a large number of patients we 
are in a position to state that compulsive actions in the sense of current 


psychopathology and psychiatry are not of significant importance in 


alcoholism. The same applies to the term addiction. 

The results of a psychopathologic study by M. J. Sherfey’ were 
significant in revealing that no special type of psychoneurosis is found 
in chronic alcoholism. In about one-third of our patients psychoneurotic 
manifestations were expressed in immature and dependent or rigid be- 


havior. The rigid personalities might be considered somewhat compul- 


sive but there was no indication that drinking was compulsive. Compul- 


sion neuroses are rare; anxiety reaction more frequent. The largest group 


consists of asocial and psychoneurotic psychopathic personalities. Some 


patients are paranoid schizophrenic patients who were heavy drinkers 


but had been diagnosed chronic alcoholics because of their psychopatho- 


logic behavior. In a period of abstinence the true nature of the psycho- 
pathology became clear. The number of epileptics is low. Clinical, 


electroencephalographic, and Rorschach studies rule out epilepsy in some 


alcoholics who suffered from one or two convulsions. 


The patient’s age at the onset of alcoholism is of considerable im- 


portance. Alcoholism which starts in early adult life occurs most fre- 


quently in psychopathic personalities and in immature and dependent 


individuals. Heavy drinking may develop into chronic alcoholism after 


forty years of age in rigid persons who are confronted with increasing 


frustrations or who do not wish to recognize the need to curtail activities 


and responsibilities. Four patients whom I have studied intensively were 


well adjusted individuals who at forty-five to fifty in connection with 


prolonged life strain, developed chronic alcoholism. 


Constitutional factors were investigated by Professor M. Bleuler® and 


compared later with a group in Switzerland, His studies of families of 


alcoholic patients revealed no evidence that alcoholic parents have a 
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higher incidence of epilepsy or oligophrenia in the offspring. In a 
majority of the alcoholics studied, endocrinologic pathology was found 
but was very varied. Its significance is unclear, and it was impossible to 
determine to what extent endocrinologic factors form a disposition to 
alcoholism or to emotional reactions which may play a role in alcoholism 
as well as in other personality disorders. The findings argue that the 
genetics of alcoholism are closely related to those of other psychopatho- 
logic developments. Alcoholism, therefore, is to be considered mainly 
as a symptom of a psychopathologic development and there is no indica- 
tion that alcoholism is a special disease entity. These findings correspond 
closely to those of Sherfey on the clinical analysis of the patients. 
Bleuler’s studies bring out that environment and inherited constitution 
cannot be separated and cannot be considered as independent etiologic 
factors. They support our contention that alcoholism is a biosocial prob- 
lem. In treatment as well as in research into the problem, constitutional 
as well as environmental factors should be considered. 

In order to avoid drawing conclusions from a selected group of 
patients, Bleuler continued his investigations on patients in Switzerland. 
These patients are less highly educated than those in the Payne Whitney 
Clinic, and on the whole from a lower economic setting, belonging 
largely to the skilled laborer and farmer group. The psychiatric and con- 
stitutional findings in the Swiss group corresponded well to those of our 
patients, 

The careful study* of the individuals during periods of prolonged 
abstinence, lasting from weeks to several months, revealed interesting 
findings. In all our patients it was found that drinking was related to the 
presence of special emotions. The patient and observers are usually not 
aware of the considerable emotional variations which occur. Each patient 
presented an individual pattern of emotional reactions. The emotion of 
resentment was found most frequently. In a minority of the patients, 
anxiety and related tension were demonstrable, and occasionally tension 
without anxiety. In no patient did we find anxiety without tension or 
resentment. 

In our definition anxiety is characterized by a subjective feeling of 
uneasiness and apprehension. No conscious threat is present but the 
psychodynamic factors present a danger; tension is characterized by 
subjective feelings of tautness, emotionally and in various muscles, and 
of an effort at control of one’s emotions. The dynamic factors are to 
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some extent conscious and related to overcoming psychologic obstacles. 
Resentment is a sustained feeling of bitterness about an injury and a 
desire for revenge. 

These emotions were determined in several ways. Each patient was 
examined by the psychiatrist (O. Diethelm) for an evaluation of emo- 
tions. If one is pursuing such studies persistently one can acquire a great 
deal of skill in detecting emotional reactions which are not obvious, 
especially after one has become acquainted with the behavioristic re- 
sponses of an individual. Immediately after the psychiatric observations 


had been concluded a second investigator (M. F. Fleetwood) took blood 
from the patient’s vein and subjected it to a biologic assay study, The 


findings of the two investigators were compared once a week and a 


close relationship between the psychiatric and biologic evaluations of 


the emotions was found to exist. These studies which have been carried 


out for ten years were now applied to alcoholic patients. There may be 


justified disagreement on the definitions which we use but the important 
fact is that there is close correlation between what we call emotions of 
anxiety, tension, and resentment and the findings in the blood. 


In this biologic assay method the effect of the blood on the spon- 


taneous contraction of the rabbit duodenum is studied. The change in 
the contractions can be quantified in relation to known solutions of 


epinephrine, norepinephrine and acetylcholine and expressed as numbers 
of gamma. In states of anxiety there was present an adrenergic substance 


which in further studies showed properties similar to norepinephrine. In 
the presence of tension one type of cholinergic substance was found, and 


with resentment another type was found. 

In our study of alcoholic patients, a varying degree of resentment 
was found when an urge to drink was experienced. This resentment 
usually accumulated gradually during a few days or even weeks, not 
noticeable to the average observer or to the patient. When resentment 


reached marked intensity (25 gamma or more) the patient drank alco- 
holic beverages and the objective findings of resentment disappeared 
within an hour. These observations were made on patients who went to 
work from the Clinic and who broke their promise not to consume 


alcoholic beverages. The findings were confirmed under experimental 
conditions in the laboratory. In some patients tension with resentment 
seemed to be the essential emotion relieved by alcohol consumption. 
Anxiety was not found to be abolished by alcohol. In some patients re- 
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sentment was the outstanding emotional reaction while in others resent- 
ment was leading among other emotions. In a third group, resentment 
was less strong than the emotion of tension. From our studies there is 
no indication that the resentment of an alcoholic patient differs in any 
way from that of other persons. However, it seems justifiable to state 
that the resentment of an alcoholic patient is more promptly affected 
by alcohol than resentment of many other persons. 

These drinking patterns existed in all of our alcoholic patients 
whether they were continuous or periodic drinkers. In heavy, continuous 
alcoholics they become, however, obvious only in periods of enforced 
abstinence. One gains the impression that after resorting to relief from 
alcohol has been started, a smaller amount of resentment induces the 
patient to drink than in periods of abstaining. 

In control studies with drugs similar relief from tension has been 
observed by the administration of Tolserol (Myanesin) or sodium 
amytal. No drug has been found which would affect resentment in the 
same way as alcohol. These findings might offer an understanding of 
the fact that some patients can abstain from alcohol when using barbitu- 
rates while others find barbiturates of little help. Further studies along 
this line might clarify the relationship of alcoholism or addiction to 
special drugs in psychoneurotics. 

Studies by M. J. Sherfey* have been directed toward clarifying the 
behavior of the patient while intoxicated. The type of emotion seems 
to influence the pattern of drinking. Drinking seems more likely to 
occur at a leisurely pace if the emotions, for example resentment and 
tension, are decreased promptly. When insufficient relief was obtained 
with a few drinks, the patients drank a considerable amount in a short 
time in order to become intoxicated to such a degree that they were 
no longer aware of their disturbing emotions. This observation was made 
on patients with guilt, anxiety, depressive feelings and moderate resent- 
ment, Present experiments attempt to obtain an understanding of abreac- 
tion, living-out and acting-out in alcoholic intoxication, their psychologic 
significance and effect on physiologic functions. 

The setting in which alcoholism occurs is important. This statement 
refers to the personality, underlying psychopathologic disorders, physi- 
cal condition and constitutional factors, social and cultural setting. 
Studies were carried out along various lines. 

Psychologic studies which were carried out extensively on our 
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patients have revealed data which were significant but not referable to 
an elucidation of etiological factors. The Rorschach studies permitted 


an objective evaluation of the emotions of anxiety, tension and resent- 
ment in patients whose blood was tested with the biologic assay method. 
The Thematic Apperception Test offered little further understanding 
of psychodynamic factors in these patients who were receiving intensive 
dynamic psychotherapy. In none of the psychologic tests was there any 
indication that a special persontlity type predisposes to chronic alco- 
holism. 

The physiologic factors in the large alcohol problem are insufficiently 
understood, and treatment is therefore severely handicapped. ‘Theories 
have been proposed that we deal with pituitary-adrenal dysfunctioning 
and that delirium tremens is an expression of adrenal exhaustion. It has 
also been assumed that the constitutional make-up and biochemical find- 
ings of some alcoholics suggest hypo-adrenocorticism. 

The biochemist, Roger Williams,® assumes nutritional defects to be 
of fundamental importance. He postulates that a biological individual 
has a specific consticutional make-up which is expressed in its biochemi- 
cal functioning. In his studies on rats he found that those animals which 
readily developed a dependence on alcohol showed biochemical varia- 
tions. These animals needed correction of nutritional defects. Dr. Wil- 
liams’ theory is attractive but cannot be applied to the intricate problem 
of human alcoholism without a great many further fundamental investi- 
gations. 

It is interesting to note that large livers and liver cirrhosis have been 
infrequently found among the patients who were diagnosed as chronic 
alcoholics and more frequently among the heavy drinkers, 1.¢., persons 
who drank heavily but were able to reduce considerably or to abstain 
when told to do so. This observation of Sherfey is highly challenging 
and needs further study.® 

The effect of alcoholism on environment is well known but the 
etiologic significance of social factors on alcoholism is little understood. 
Most of the statements found in literature are impressions gained from 
a relatively small group or from statistically not well selected groups. 
In this field the physician must be guided by studies which can be carried 
out by the sociologist and cultural anthropologist. There are few such 
studies. 

Three years ago our group investigated the significance of possible 
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social and cultural differences in alcoholism among the Chinese in New 
York’s Chinatown (population about 6000). A preliminary study re- 
vealed that among the Chinese the incidence of alcoholism is relatively 
low compared with other ethnic groups. In order to understand the 
sociologic factors involved it was necessary to study the broader cultural 
context. Sociologists, cultural anthropologists and psychiatrists formed 
a team of investigators. The results, presented by M. L. Barnett,’ are 
that the drinking of alcoholic beverages is sanctioned but not the state 
of being drunk. Children grow up in a family attitude of ridicule toward 
the intoxicated person and if his intoxication is recurrent, of ostracism. 
Such behavior reflects on the drinker’s whole family. The disapproval 
of drunkenness by the group seems to be a considerable deterrent to the 
development of alcoholism. The factor of social disapproval is strength- 
ened by the strong moral obligation of the drinker to protect his family 
name, Drinking by women is disapproved of and habitual excessive 
drinking by them is rare and treated with severity. In a society where 
drinking except for reasons of conviviality is deplored, there is less readi- 
ness to become dependent on alcohol. Regular drinking at times other 
than with meals will readily lead to the reputation of being a drunkard. 
Among Chinese who are no longer sufficiently identified with this closely 
knit Chinese society, there is a larger number of chronic alcoholics but 
still far less than the average of the population of New York. 

In the studies of our own patients a gambler’s psychology was fre- 
quently found although the patient may have gambled little. It is of 
interest to note that gambling plays an important role among the Chi- 
nese. These observations suggtst that the relationship of the gambling 
attitude with inhibition of its actual satisfaction to alcoholism needs 
further investigation. The frequency of drug addiction among these 
Chinese is unknown, as is also whether the satisfaction obtained through 
drugs decreased alcoholism. Our studies of non-Chinese drug addicts 
who have previously been excessive drinkers have not given us suffi- 
cient information, Another unclear point is the significance of the exces- 
sive eating which accompanies heavy drinking at social occasions. This 
food intake may be a deterrent to acute intoxication but may also be 
significant physiologically or psychologically in adversely affecting the 
development of chronic alcoholism. 

A brief study was carried out on American Indians* who are alleged 
to be susceptible to alcohol and to react with uncontrolled behavior 
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when intoxicated. Furthermore, they are said to develop chronic alco- 
holism readily. These facts could not be ascertained in this survey study. 


It seems likely that the difference between the reaction of American 


Indians and other inhabitants of the United States is determined by 
sociologic and not racial factors. The behavior when intoxicated, for 
example, is an accepted uncontrolled behavior. There is no indication 
that it relates to special constitutional factors. 

The example of the behavior of the Apache Indians when intoxicated 
illustrates well the influence of a special situation, Cultural factors and 
expectancy of the group are important influences. Observations along 
this line have been made in groups of different cultural background, e.g., 
aggressive and assaultive or loud and disturbing behavior whenever ex- 
pected or tolerated by the group. Another point to consider is that such 
behavior occurs readily in adolescents and immature, psychopathic 
adults. Furthermore, suggestive influences can provoke it. These factors 
explain frequently why in certain individuals and hospitals more disturb- 
ing behavior occurs with intoxication and withdrawal of alcohol and 
drugs than in others. Corresponding observations can be made without 
alcohol or drugs, in prisons, in camps, in boarding schools, It is essential 
that these reactions be attributed to social and psychologic, and not to 
toxic, factors. 

A difficult problem exists with regard to estimating the frequency 
of alcoholism among a population. Progress in public health, diet and 
the more judicious use of drugs by the physician has decreased the 
occurrence of alcoholic psychoses, and the number of their admissions 
cannot be used as a guide for an estimate of chronic alcoholism, Similar 
changes have occurred with regard to physical pathologic damages 
which may necessitate statistical reformulations (see Sherfey® on liver 
cirrhosis). The admission rate to psychiatric hospitals is also an unsatis- 
factory index because of the looseness of the diagnosis of chronic alco- 
holism. The distinction between excessive drinking and chronic alco- 
holism, ¢.g., is important but usually overlooked. It is to be hoped that 
the results of our studies, especially those of Sherfey, will help to 
clarify diagnostic terminology which in recent years has become increas- 
ingly vague. 

Frequently intoxication is considered the sign of chronic alcoholism, 
and the observer may forget that alcoholism is not dependent on the 
amount alone or on the type of the alcoholic beverage. Without a good 
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knowledge of the patient’s life and behavior, of the attitude of his society 
to drinking and of the cultural factors, one cannot reach a diagnosis of 
chronic alcoholism and plan the treatment which is indicated. 
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indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


truly different . . . 


RESTORATION’ 


YOUR POSTMASTECTOMY PATIENT can 
appreciate both the difference in this surgical 
bra and the advantages of service by compe- 
tent, trained registered nurses. 


“RESTORATION” has the exclusive, con- 
trolled-air-inflation principle that permits pre- 
cise, individual adjustment quickly and easily. 
Either or both sides may be inflated or deflated 
for each personal problem. The inflatable in 
sert extends all the way back under the arm 
to attain balancing figure symmetry. Compare 
this surgical bra with others and see how much 
more it meets the desired effect of safety, 
secrecy and comfort for the postmastectomy 
patient, 


* Reg. U.S. Pat. Off. 
by La Resista Corset Co. 


133 EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. 
SUITE 201 
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new 3 year study’ shows 


“beneficial effect” of 


DESITIN 


OINTMENT 


the pioneer external cod liver oil therapy 


in extensive dermatitis, diaper 
rash, severe intertrigo, 
chafing, irritation (due to 
diarrhea, urine, soaked diapers, etc.) 


Desitin Ointment is a 
DESITIN OINTMENT achieved “signifi- 
cant amelioration” or practically Norwegian cod liver oil (with 
¥,G its high potency vitamins A and 
normal skin in 96 ” ex of infants D, to benefit local metabolism,! 
and children suffering intense and unsaturated fatty acids in 
edema, excoriation, blistering, proper ratio for maximum 
fi f efficacy), zinc oxide, talcum, 
maceration, fissuring, ete. of con- petrolatum, and lanolin. Does 
tact dermatitis. This and other re- not liquefy at body temperature 
° cas and is not decomposed or 
cent studies recommend Desitin 
Ointment as “safe, harmless, sooth- 
ing, relatively antibacterial”...... 
protective, drying and healing.“ 


exudate, urine or excrements. 
Dressings easily applied and 
painlessly removed. Tubes of 
1 02., 2 0z., 4 02.; Ib. jars. 


int! j 1. Grayzel, H. G., Heimer, C. B., and Grayzel, ®. W.: N 
samples and reprint’ available from Grayzel, H. G., Helmer, ya ew 


2. £5, G., and Kramer, B.: Archives 
DESITIN CHEMICAL COMPANY 3 Behrman, HT Combes, F. C., Bobrotf, A., and Leviticus, 
“4 


nd. Med. & Surgergy. 18:512, 1949 
70 Ship Street @ Providence 2, R. |. . Tureil, R.: New York St. J). M. 50:2282, 1950. 
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THE 


new dosage form 


BULLETIN 


Dilaudid sulfate 


10 cc. Multiple Dose Vial 


Each cc. contains 2 mg. (1/32 gr.) dihydromorphinone 
(Dilaudid) sulfate in sterile solution—convenient and ready 
for instant use. 


Dilaudid—a powerful analgesic—dose, 1 /32 grain to 1/20 grain. 
a potent cough sedative—dose, 1/128 grain to 1/64 grain. 
an opiate, may be habit forming. 


* Dilaudid is subject to Federal narcotic regulations. 
* Dilaudid™, E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. ORANGE, NEW JERSEY, U.S.A. 


. 


yaverman é 


1380 THIRD AVE 78° 79% 


SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 


Artificial Human Eyes Exclusively the entire on, 


Referred Cases Carefully Attended | mete: and es og 


FRIED & KOHLER, Inc. 
665 FIFTH AVENUE near 53rd Street tor 


NEW YORK, N. Y. Tel. Eldorado 5-1970 CLUB FOOT—FLAT FOOT—STRAIGHT LASTS 
. . . 


Tarso-Supinator, Tarso-Pronator, Pre-Walkers 
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Latest clinical report' demonstrates D&G 
Aureomycin Packing is “far superior” 


Recent investigators’ state: 
“Aureomycin Packing is far superior 
to iodoform gauze, plain gauze or any 
other type of gauze packing known 
to us.” They used it in abscesses 
and wound infections in which 

a variety of organisms was present. 
Plain sterile packing and iodoform 
packing were used as controls. 


} ] 


antibacteri 
After 16 en 65.4% of the 
aureomycin had been utilized, and 
after 48 hours, 93.3%. D&G 
Aureomycin Packing helps heal 
Ladue,” infected wounds otherwise inacces- 
sible to systemic antibiotics because 
of thrombosed blood vessels and a 
total decrease in blood flow. “Foul 
odor was considerably reduced.” 


healing by infection on skin erjen heating 
pelt sites, wounds, burns, rectal sites, etc. “Aureomycin and plain packing 
close mesh 12° gauze liberally showed no impairment of growth of 
DEC showed decreased growth.” 
double-selvage stesile gauze impregnated 
with crystalline auseomycin hydrochlo- Relatively non-t “No significant 
‘ieiediiaan Aad Packing and A ocal or systemic toxic effects were 
jo. I Sets the Surgical Su : noted, nor was allergy or local skin 
-Deeler who supplies your Davis & irritation in evidence.”! 
sutures. Ask yout to keep these 
aureormyom in trestment 
1Marchisello, P. J., Prigot, Aaron, 
and Wright, L. T.: Am. Jour. Surg., 
Dec., 1952. 
Now available—new film 
“Aureomycin to Combat Local Infection” 
—send requests to D & G Film Library 


Davis & Geck Inc. 
unit OF AMERICAN Gaanamid COMPANY 


57 Willoughby Street, Brooklyn 1, N.Y. 
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Tops in taste 


Pleasant . . . no disagreeable aftertaste. 
Readily accepted without coaxing. 


Potency-guarding stability 


No refrigeration required—ever. Can be 
safely autoclaved with the formula. 


Instant miscibility 


Blends instantly into the formula, fruit juice 
or water. . . mixes readily with cereals, 
puddings, strained fruits. 


Time-saving convenience 


No mixing needed because it is ready to 
use light, clear, nonsticky . «. can be 
accurately measured, easily given. 


Each 0.6 cc. of Poly-Vi-So! supplies: 


Vitamin A $000 units 
Vitamin D 1000 units 
Ascorbic acid 50 mg. 
Thiamine img. 


Pol -Vi-Sol Ribotiavin 0.8 mg. 
Niacinamide 6 mg. 


15 and 50 cc. bottles 


© e Wher a supplement containing just 
T vitamins A, D and C is desired, specify 
ri-= te Tri-Vi-Sol . . . also superior in patient 


e i e and stability. 


MEAD JOHNSON & COMPANY 
Evansville 21, indiana, U.S.A. 
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For prompt and 
complete remission 


in bacterial diarrheas... 


Streptomagma’™ 


Dihydrostreptomycin Sulfate and Pectin 


with Kaolin in Alumina Gel 


@ STREPTOMAGMA combines Dihydro- 
streptomycin, for its potent bacteriostatic 
action, particularly against diarrhea-causing 
coliform organisms; Pectin, for its demul- 
cent and hydrophilic effect; Kaolin, for its 
tremendous adsorptive power; and Alumina 
Gel... itself a potent adsorptive ... sooth- 


ing, protective suspending agent. 


Dosage; Children, 1-2 teaspoonfuls t.i.d. 
Adults, 4 teaspoonfuls t.i.d. 


Supplied: Bottles of 3 fluidounces. 


Philadeiphia 2, Pa. 
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CARDIAC 
GYROSCOPE 


Balance—true balance— 

in controlling both frequency 
and force of the cardiac impulse 
and in uniformity of therapeutic 


effect is achieved with— 


Digoxin ‘B.w.&Co.’ 


a pure, stable, crystalline glycoside isolated from Digitalis lanata 


* first signs of action apparent within an 
hour after initial oral dose 

* relief of symptoms in about six hours 

* full digitalization within first 24 hours 

* eliminated fast enough to permit rapid 
control of toxicity in cases of overdosage 
no fleeting peaks of action 
a single daily dose maintains most patients 


For routine digitalization and maintenance 


“‘Tabloid’® brand Digoxin 0.25 mg., 
bottles of 100, 500 and 1000 


For rapid digitalization 


“Wellcome’® brand Digoxin Injection 
0.5 mg. in 1 ce., boxes of 12 and 100 


a Burroughs Wellcome & Co. (U.S. A.) Inc., Tuckahoe 7, N.Y. 
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“Spectacular results 


Laryngitis 
Laryngotracheobronchitis 
Bronchopneumonia 
Atelectasis 
Bronchiectasis 

Bronchial Asthma 


Life Saving in 


Neonatal Asphyxia 


Write for informative literature. 


ALP AP AP AP AG AP 


NONTOXIC MUCOLYTIC DETERGENT 


Alevaire is administered as a fine mist by aerosol 
nebulization utilizing a suitable supply 
of oxygen or compressed air. 


“New and uniquely effective method of liquefying respiratory secretions. 


Supplied in bottles of 500 ce. 


WINTHROP-STEARNS INC. 
NEW YORK 18, N. Y. + WINDSOR, ONT. 
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3 common causes of the “chain reactions” 
that keep your phone ringing... 


minimized by a B re mil formula 


a BREMIL formula minimizes the possibility of 
hyperirritability caused by subclinical tetany . . . 
because BREMIL guarantees a stable, calcium- 
phosphorus ratio of 142:1. 


a BREMIL formula minimizes the possibility of 
digestive upsets . . .because BREMIL provides the 
same small, flocculent curd and the same finely 
emulsified fat pattern as breast milk. 


a BREMIL formula minimizes the possibility of 
excoriations caused by ammoniacal urine . . . 
because of the addition of methionine’ to BREMIL. 


BREMIL is virtually “instant”. . . needs only boiled 
water for a complete formula (including full 
multivitamin and iron requirements) . .. costs no 
more than ordinary formulas requiring vitamin 
adjustment. In 1-lb. tins at all pharmacies. 


For somples and literature, write to: 


Prescription Products Division 
The BORDEN Company 
350 Madison Ave., New York 17 


References: 1. Goldstein, L. S.: Clin. Med. 59:455, 1952. 
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in the successful management of epilepsy... 


DILANTIN 


a most effective and widely 


used anticonvulsant 


In grand mal, psychomotor seizures, Jack- 

sonian epilepsy and focal convulsions, 

DILANTIN is a therapy of choice.' It “offers — 
the special advantage of . . . 
specificity for the motor cor- 
tex ... without producing 
dullness of apprehension, 
lethargy, and lassitude. . . ."* 


DILANTIN “. . . is particularly 

adapted for use in combina- 

tion ...”* and “. . . produces a 
spectacular result in grand mal attacks, 
particularly when combined with pheno- 
barbital... .”4 


DILANTIN Sodium (diphenylhydantoin sodium, 
Parke-Davis) is supplied in Kapseals® of 0.03 Gm. 
(4 gr.) and 0.1 Gm. (1% gr.) in bottles of 100 
and 1000. 


(1) Krantz, J. C., and Carr, C. J.:; The Pharmacologic 
Principles of Medical Practice, Baltimore, The Wil- 
liams & Wilkins Company, 1949 ( Reprinted 1950), p. 
518. (2) ibid, p. 515. (3) Carter, S.: Epilepsy, in Conn, 
H. F.: Current Therapy 1952, Philadelphia, W. B. 
Saunders Company, 1952, p. 612. (4) Salter, W. T.: A 
Textbook of Pharmacology, Philadelphia, W. B. Saun- 
ders Company, 1952, p. 231. 
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the first 
compound 
effective against 


motion sickness 


in a single 


daily dose 
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with just & tablets 
of new BONAMINE 


you can travel from... 
Boston to Bangkok—a ? day trip 


... with new freedom from airsickness 


MOST PROLONGED ACTION 

Bonamine is the only motion-sickness preventive which is 
effective in a single daily dose. Just two 25 mg. tablets (50 mg.) 
will provide adequate protection against all types of motion 


sickness — car or boat, train or plane — for a full 24 hours in 
most persons, 


BRAND OF PARACHLORAMINE HCI 


FEW SIDE EFFECTS 

Clinical studies have shown, in case after case, that rela- 
tively few of the patients experienced the usual side effects 
observed with other motion-sickness remedies: less drowsi- 
ness, dullness, headache, dryness of the mouth, ete. 


Supplied ; 25 mg. tablets, bottles of 100, 


PFIZER LABORATORIES Division, Chas. Phzer & Co., Inc., Brooklyn 6, N.Y. 


*#TRADEMARK 


“It's so good to be back 
on the job, doctor” 


TABLET 


NEOHYDRIN 


BRAND OF CHLORMERODRIN 


NORMAL OUTPUT OF SODIUM AND aed 
/ 

PRESCRIBE NEOHYDRIN whenever there is retention 

of sodium and water except in acute nephritis — are WY rs 

and intractable oliguric states. You can balance » 

the output of salt and water against a more 

physiologic intake by individualizing dosage. From one 

to six tablets a day, as needed. 


PRESCRIBE NEOHYDRIN in bottles of 50 tablets. 
There are 18.3 mg. of 3-chloromercuri-2-methoxy-propylurea 
in each tablet. 


cadenshy tn duredic 


ile LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 


| 
Al 
| 
“ 
7 
7. | 
| 
“J 


~ 


